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A  NEW  SYSTEM  OF  COTTON  CULTURE  AND  ITS 

APPLICATION.1 

By  O.  F.  Cook, 

Bionomist  in  Charge  of  Crop  Acclimatizalion  and  Adaptation  Jnvestigations. 

INTRODUCTION. 

Tho  way  to  securo  an  oarly  short-soason  crop  of  cotton  is  to  tliin 
tho  plants  later  and  leavo  them  closor  together  in  tho  rows  than  is 
now  customary.  Neitlior  of  those  policios  is  advisablo  if  usod  alono, 
but  tlioy  givo  a  real  advantago  when  proporly  combined.  Kecping 
tho  plants  closor  togother  <hiring  tho  oarly  stages  of  growth  restricta 
tho  formation  of  vegetativo  branohes  an<l  induces  an  carlier  dovclop- 
ment  of  fruitiiig  branchos.  Tho  new  systeni  is  based  on  tbo  principio 
of  controlling  tho  formation  of  the  branches. 

CONTROLLING  THE  FORMATION  OF  BRANCHES. 

Tho  principio  of  branch  control  is  moro  Ukely  to  bo  understood 
if  studied  as  tho  basis  of  a  now  cultural  system.  Application  of 
the  principio  will  involve  a  roconsidoration  of  all  curren t  opinions 
regarding  such  questions  as  distances  betwcen  rows,  times  of  plant- 
ing,  methods  of  cultivation,  and  tho  valúes  of  diíTorent  varieties. 
Tho  sj)acing  of  tho  plants  and  tho  stages  at  which  thinning  should 
bo  done  will  dopend  u]>on  tho  local  conditions  and  tho  habits  of  tho 
variotios  that  aro  boing  grown,  no  that  it  will  not  bo  j)ossiblo  lo  givo 

specific  directions  that  can  bo  used  everywhero  without  discrimina- 
tion.  In  agriculture,  as  in  other  arts,  overy  now  application  of  a 
scicntific  princijde  makes  an  additional  demand  for  intclhgence  and 
insight  into  the  problems  of  production.  The  contrasts  with  preva- 
lcnt  theories  and  practices  of  cotton  culture  are  so  great  that  careful 
consideration  of  tho  habits  of  the  cotton  plant  is  needed  beforo  tho 
f nll  possibilities  of  cultural  improvement  can  be  apprcciated. 

1  The  descriptivo  portion  of  this  bulletin  (pp.  1-5)  is  to  a  larp)  oxtent  reprintod  from  a  paper  in  Hureau 
of  Plant  Industry  Circular  115,  A  New  System  of  Cotton  Culture,  by  O.  F.Cook,  Lssued  Mar.  1, 1U13,  whit  h 
is  now  out  ofprint. 
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Tho  first  step  toward  permanent  progresa  in  the  new  direction  is 
to  sccure  tho  attention  of  the  intelligent  faimer  to  the  principio 
itsclf,  so  that  he  can  begin  to  observe  and  experiraent  on  his  owii 
account  with  rows  of  cotton  thinned  to  different  distances  and  at 
different  stages  of  growth  and  thus  sce  for  himself  the  relation  of 
tho  habits  of  the  planta  to  tho  cultural  problems.  In  this  case  no 
spccial  equiprnent  of  books  or  instrumcnts  is  necessary  to  enable 
tho  fanncr  to  study  tho  plant  and  learn  what  ho  needs  to  know 
rcgarding  its  habits  of  brancbing.  It  is  truc  that  these  habits  are 
somewhat  peculiar  from  the  botanical  and  biological  standpoint,  as 
alrcady  pointed  out  in  preceding  papers  011  tho  subject,  but  thero 
aro  no  tcchnicalities  that  interfere  in  any  way  with  direct  observa- 
tions  of  the  behavior  of  the  plants  under  tho  usual  farm  conditions. 

APPLICATION  OF  IMPROVED  METHODS. 

Unless  the  farmer  can  understand  the  underlying  reasons,  he  is  not 
likcly  to  adopt  a  new  method  or  to  apply  it  properly,  any  more  than 
he  can  use  a  new  machine  to  advantage  without  knowing  how  it 
works.  This  requirement  of  intelligence  may  limit  the  appücation 
of  an  improved  method,  just  as  it  restriets  the  use  of  high-grade 
machines  to  those  who  have  the  ability  to  handle  them  properly 
and  understand  their  construction.  But  it  is  generally  agreed  that 
larger  rewards  for  moro  intelligent  and  skillful  farming  are  in  the 
in  teres  t  of  agricultural  progress,  and  this  is  esj)ecially  true  in  relation 
to  the  cotton  industry.  To  make  it  seem  worth  while  for  intelligent 
men  to  romain  on  the  farm  would  soon  counteract  the  urban  tend- 
encies  now  so  much  deplored. 

That  cotton  has  been  considered  a  "sure  crop,"  even  with  tho  most 
careless  farming,  is  one  of  tho  chicf  reasons  for  the  backward  statoof 
the  industry.  But  the  necd  of  improvement  is  now  recognized  as 
never  before,  as  a  result  of  the  many  changes  that  are  being  enforced 
by  the  invasión  of  the  boíl  weevil.  With  the  continued  advance  of 
the  boíl  weevil  the  period  of  sure-crop  cotton  is  drawing  to  a  cióse, 
and  tho  rapid  expansión  of  cotton  culture  in  foreign  countries  shows 
that  a  new  test  of  competí tion  in  the  product-ion  of  this  crop  must 
be  met  in  a  fcw  ycars.  In  tho  mean  time  any  improvement  that 
promises  increased  efficieney  of  production  is  worthy  of  careful 
considera  tion. 

IMPORTANCE  OF  STIMULATING  EARLINESS. 

The  chief  advantage  of  the  new  system  of  cotton  culture,  based  on 
the  improved  method  of  thinning,  is  the  increased  earliness  of  tho 
crop;  or,  in  other  words,  the  production  of  more  cotton  in  a  shorter 
period  of  time.  The  need  of  shortening  the  growing  season  of  cot- 
ton has  been  recognized  as  the  best  solution  of  the  problem  of  secur- 
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ing  protection  against  injury  from  the  boíl  weevil,  but  is  no  less 
importan t  in  regions  whcre  the  croj)  is  limited  by  drought  or  by 
short  seasons,  as  in  the  northern  districts  of  the  cotton  belt. 

CONFLICTING  OP1NIONS  ON  SPAC1NG  COTTON  ROWS. 

Many  intelligent  famiers  are  awnrc  of  the  fact  thnt  rows  of  cotton 
accidentally  left  without  thinning  are  somctimcs  much  more  produc- 
tivo than  rows  that  were  thinned  in  the  usual  manner  and  nave  re- 
flected  on  the  possibility  of  securing  larger  crops  by  closer  planting,  but 
the  underlying  biological  principie  has  not  been  understood.  The  bc- 
havior  of  cotton  in  diíTcrent  seasons  or  under  different  couditions 
is  so  extremcly  variablo  that  any  intelligent  farmer  might  well  hesi- 
tato  to  adopt  a  method  of  culture  suggested  by  an  occasional  occur- 
rence  like  the  production  of  a  larger  crop  on  an  un  thinned  row. 

In  each  cotton-growing  community  there  are  usually  some  famiers 
who  beÜevo  that  cotton  should  be  left  closer  together  in  the  rows, 
but  the  tendeney  in  recen t  years  has  bcen  toward  wider  spacing, 
owing  to  a  general  recognition  of  the  evil  eíTects  of  having  the  plants 
too  cióse  together,  especially  under  couditions  that  favor  luxuriant 
growth.  Thoso  who  use  narrow  spacing  may  boast  of  phenomenal 
yields  in  somo  seasons,  but  in  other  years  they  appear  at  a  disad- 
vantage  with  their  neighbors.  The  possibility  of  making  a  safe 
combination  of  the  two  conflicting  methods  seems  not  to  have  been 
suggested.  The  same  conílict  is  bIiowi  in  tho  rcsults  of  formal  ex- 
periments  to  determine  the  best  planting  distances  as  in  the  popular 
opinions  on  the  subject.  Wido  spacing  in  tho  rows  seemed  better  in 
somo  cases  and  narrow  spacing  in  others,  so  that  no  definito  con- 
clusions  could  be  reached. 

LARGE  PLANTS  PRODUCE  LATE  CROPS. 

When  the  habits  of  the  cotton  plant  are  taken  into  account  it 
becomes  apparent  that  the  theory  of  wider  planting  has  its  limita- 
tions,  as  well  as  the  theory  of  closer  planting.  To  reduce  the  number 
^  of  plants  by  wider  spacing  in  the  rows  means  that  a  longer  period 
?j  of  time  is  requirod  to  produce  a  crop,  for  the  reason  that  large  luxuri- 
Q  ant  plants  do  not  bogin  to  produce  flowers  and  bolls  as  early  as 
~  plants  of  more  restricted  growth.  This  is  not  in  accord  with  what 
^  might  be  considered  as  the  most  logical  viow  of  tho  subject.  Most 
./  peoplo  aro  ready  to  arguo  that  tho  plants  making  the  most  rapid 
°  growth  must  produce  the  earliest  and  largest  crop,  but  tho  actual 

0  behavior  of  the  cotton  plant  is  otherwise.    In  such  cases  the  bio- 
logical faets  have  to  be  taken  into  account  instead  of  relying  upon 

£  tho  logical  deductions. 

The  biological  fact  in  the  present  case  is  that  the  large  luxuriant 

1  plants  are  later  in  setting  and  maturing  a  crop.   This  is  becauso  the 

1091619 

Digitized  by  Google 


4 


FAilMERS'  BÜLLETIN  601. 


young  plants  in  a  condition  of  luxuriant  growth  develop  vogotativc 
limbs  at  tho  expenso  of  Ibe  lowcr  fruiting  branches  that  are  noces- 
sary  to  the  production  of  an  oarly  crop.  Tho  cotton  plant  has  two 
difTcrent  kinds  of  branches — vegetativo  brimches,  sometimos  callod 
"wood  limbs,'  whieh  corrospond  to  tho  main  stalk  of  tho  plant,  and 
fruiting  brúñenos,  which  ])roduco  tho  flowers  and  bolls. 

Whon  tho  habits  of  branehing  aro  understood  it  becomes  apparont 
that  tho  idea  of  tho  largos t  plants  producing  tho  oarliost  and  lurgest 
crops  does  not  apply  to  cotton.  Spreading,  treoliko  plants,  with 
numorous  vogotativc  branehos,  do  not  represen t  a  favorablo  condi- 
tion for  carliness  or  for  largo  yiolds  in  short  soasons.  In  tho  interest 
of  corroct  thinking  on  cultural  problems  tho  row  rather  than  tho 
individual  plant  should  be  considered  as  tho  unit.  Tho  advantages 
of  the  now  method  are  gainod  by  improving  tho  form  of  tho  rows. 
Moro  plants  aro  left  in  tho  rows,  and  yet  injurious  crowding  is 
avoided.  Plants  that  havo  numorous  vegetativo  branches  aro  moro 
crowdcd  at  2  or  3  foot  than  plants  with  singlo  stalks  at  8  or  10  inches. 
With  tho  vogotativc  branehos  controllod,  tho  spacing  is  no  longer  a 
question  of  foot,  but  of  inches.  Rows  spaced  at  6  inches  havo  usually 
givon  better  results  than  those  at  12  inches  or  any  groater  distance. 

EXPOSURE  OF  FRUITING  BRANCHES  TO  LIGHT. 

By  avoiding  tho  dovolopmont  of  tho  largo  wood  limbs  tho  rows  are 
kopt  narrower  and  moro  hedgelike,  so  that  the  fruiting  branehos 
rocoivo  sunlight  throughout  tho  soasen.  This  próvidos  much  more 
favorablo  conditions  for  the  ripening  of  tho  crop.  Whon  tho  vegeta- 
tivo branehos  aro  allowed  to  shut  oíT  tho  light  by  growing  up  bo- 
twcen  the  rows,  most  of  the  bolls  on  the  lowor  fruiting  branehos  fail 
to  reach  normal  maturíty.  Fiolds  of  largo  luxuriant  plants  often 
produco  vory  small  crops  because  only  tho  upright  growing  ends  of 
tho  stalks  and  vogotativc  branehos  havo  access  to  tho  light.  This 
undosirable  condition  is  avoided  by  restricting  the  dovolopmont  of 
tho  vegetativo  branehos  in  tho  earlior  stagos  of  growth. 

Numorous  cxpcrimonts  havo  demonstrated  tho  faet  that  tho  usual 
custom  of  gíving  the  soedlings  full  oxposuro  by  tliiuning  thom  to  wide 
distanecs  in  the  rows  is  a  moans  of  induemg  the  dcvclopment  of  large 
numbors  of  vegetativo  limbs.  Too  much  oxposuro  for  the  young 
plants  results  in  too  littlc  oxposuro  for  tho  adults  by  increasing  the 
number  of  vegetativo  branehos.  Tho  cfrect  of  oxposuro  at  wide  dis- 
tancos  is  influonced,  of  coursc,  by  temperature  and  fcrtility  of  soil, 
largor  numbers  of  vegetativo  limbs  being  produced  under  conditions 
that  favor  the  luxuriant  growth  of  tho  plants.  But  it  does  not  up- 
pear  that  tho  production  of  vegetativo  branehos  is  desiiablo  under 
any  condition.  The  improved  method  of  thinning  restriets  tlie 
dovolopmont  of  vegetativo  limbs  or  avoids  their  formation  alto- 
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gether.  This  permits  a  better  dovelopmcut  of  tho  fruiting  branches 
of  the  lower  part  of  the  ínain  stalk.  The  plants  are  induced  to 
fruit  carlier  and  the  crop  is  made  larger  becausc  more  of  the  early 
plants  can  be  grown  on  tho  same  arca. 

COMPETITION  BETWEEN  TWO  KINDS  OF  BRANCHES. 

The  reason  this  possibility  of  cultural  improvement  has  not  received 
adequate  consideration  in  the  past  is  doubtlcss  to  be  found  in  the 
fact  that  the  distinetness  of  the  two  kiiuls  of  branches  has  not  been 
recognized,  ñor  the  relation  of  this  specialization  to  the  method 
of  thinning.  When  tlio  plants  are  thinned  too  young,  so  as  to  stand 
more  than  6  inches  aparb,  they  put  forth  a  full  quota  of  vegetativo 
limbs,  and  tho  subsequent  competition  and  crowding  of  these  limbs 
with  cach  other  and  with  the  main  stalks  interiore  with  tho  develop- 
ment  of  normal  fruiting  branches.  As  it  is  tho  low  joints  of  tlie 
stalk  that  produce  tho  undersirablo  vegetativo  branches,  the  plants 
must  be  allowed  to  grow  beyond  theso  joints  before  thinning.  Ex- 
posure  of  the  stalk  to  the  light  in  tho  early  stages  of  growth  is  ono 
of  the  factors  that  load  to  the  putting  forth  of  the  vegetativo  branches. 

EFFECTS  OF  EXTERNAL  CONDITIONS  ON  BRANCH  FORMATION. 

The  number  of  vegetativo  branches  is  also  iníluenced  by  tempera- 
ture  and  soil  conditions.  If  the  weather  remains  cool,  or  if  the  soil 
is  very  dry,  not  niany  vegetativo  branches  will  develop,  even  when 
tho  young  plants  are  widely  separated.  But  if  the  conditions  favor 
a  luxuriant  development  of  tho  young  plants,  early  thinning  will 
result  in  tho  development  of  a  largo  number  of  vegetativo  branches, 
and  the  subsequent  crowding  will  be  great.  Even  in  the  absence  of 
any  disease  or  insect  pests  the  crop  may  be  ruined  by  crowding  alone. 
Thus,  the  extent  of  the  injury  from  crowding  depends  very  largcly 
on  tho  conditions  that  obtain  during  the  early  development  of  the 
plant  when  the  formation  of  vegetativo  branches  is  determined. 

Until  tho  habits  of  the  branching  aro  taken  into  account,  it  seems 
impossiblo  to  explain  the  widely  different  results  that  aro  often 
secured  when  the  samo  oxporimonts  aro  repeatetl  in  different  places 
or  in  tho  same  place  in  diíTercnt  seasons.  From  tho  presen t  point 
of  view,  it  is  easy  to  understand  that  morely  statistical  experimenta 
made  without  recognizing  tho  offeets  of  different  methods  of  thin- 
ning upon  the  formation  of  branches  would  be  likely  to  reach  only 
ambiguous  results.  The  development  of  the  branches,  though  very 
easily  iníluenced  in  the  early  stages  of  growth,  ;ompletely  altéis  tho 
subsequent  behavior  of  the  plants.  The  effect  seems  out  of  all  pro- 
portion  to  the  exciting  cause,  like  touching  off  a  charge  of  powder  or 
pulling  the  trigger  of  agun. 
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Widcr  spacing  appoars  as  the  only  alternativo  as  long  as  tho  young 
plants  are  led  to  put  forth  a  full  equipment  of  vegetativo  limbs  by 
too  much  exposure  in  the  early  stages  of  growth.  That  the  develop- 
ment  of  thcso  limbs  may  be  avoided  by  a  later  and  more  gradual 
thinning  of  the  young  plants  must  be  recognized  befo  re  it  13  possiblo 
to  understand  tho  advantagos  of  tho  new  system.  Whon  good  crops 
are  produced  on  rows  that  are  not  thinnéd  at  all,  it  is  because  tho 
plants  remain  so  closo  together  that  no  vegetative  limbs  are  devel- 
oped.  The  new  system  pro  vides  for  a  more  regular  and  effective  ap- 
plication  of  the  same  principie  of  supprcssion  of  vegetativo  branches. 

WHY  FARMERS  ARE  ADVISED  TO  TRY  THINNING  EXPERIMENTS. 

Farmers  are  advised  to  experiment  with  the  new  system  in  order 
to  learn  how  to  use  it.  The  experiments  that  have  been  made  by 
the  Department  of  Agriculturo  leavo  no  doubt  of  the  practical  ad- 
vantages  that  are  to  be  gained  by  suppressing  tho  vegetativo  branches, 
but  it  is  not  expected  that  the  farmer  will  secure  a  practical  familiar- 
ity  with  the  system  merely  by  reading  about  the  experiments  that 
others  have  made. 

How  long  tho  thinning  should  bo  delayed  to  suppress  tho  vege- 
tativo branches  and  how  cióse  tho  plants  should  be  left  in  the  rows 
aro  questions  that  the  skillful  farmer  should  learn  to  determine  for 
himself,  sinco  tho  actual  conditions  must  be  taken  into  account  to 
securo  the  best  resulta.  If  the  farmer  does  not  look  into  the  subject 
far  enough  to  grasp  the  underlying  principio,  he  is  not  likely  to  be 
able  to  apprcoiate  the  new  method  or  to  use  it  to  the  best  advantage. 
Heneo  no  explicit  directions  wero  issued  when  the  new  system  was 
announced,  but  farmers  wero  advised  to  study  the  matter  for  them- 
selvcs  and  to  make  experiments  with  a  few  rows  of  cotton  in  order 
to  seo  that  they  really  understand  the  principie  and  to  make  sure 
that  they  are  able  to  secure  an  advantage  from  it  before  attempting 
to  apply  it  to  their  wholo  crop. 

The  two  features  of  the  new  system — deíerrcd  thimiing  and  closer 
spacing — must  bo  properly  combined  in  order  to  insure  a  favorable 
result.  Most  farmers  believo  that  either  of  these  changes  will  injure 
the  crop,  and  tho  danger  is  tliat  they  will  try  ono  chango  without  the 
other  instead  of  making  a  complete  break  with  previo us  theoriea  and 
methods.  Un  til  the  principie  of  branch  control  is  understood  it  is 
difficult  to  beheve  that  two  apparently  injurious  changes  can  have  a 
beneficial  result.  Attention  must  be  called  to  the  peculiar  structure 
and  ha-bits  of  the  cotton  plant,  in  order  to  place  in  the  hands  of  the 
farmer  this  new  power  of  controlling  the  development  of  his  crop. 
The  introduction  and  general  utilization  of  the  new  system  is  hardly 
to  be  expected  without  a  campaign  of  education.  Not  many  farmers 
will  be  able  to  beheve  the  new  doctrine,  and  still  fewer  will  apply  it 
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successfully,  mercly  from  rcading  or  hcaring  about  it.  Thcy  must  be 
induccd  to  try  the  experiment  for  themselves,  and  to  cncourage  this 

tendency  nothing  is  so  good  as  an  example.  Henee,  it  is  believed  that 
the  following  lotter  from  one  of  the  cooporators  of  the  Department  of 
Agriculture  in  Soutli  Carolina  will  be  of  interest: 

Easlky,  S.  C,  February  14,  1914. 

Mr.  O.  F.  Cook,  Washington,  D.  ('. 

Dear  Mr.  Cook:  Perhaps  you  may  remember  that  in  the  very  late  patch  of  Colum- 
bía  onc  row  was  left  thirk.  I  carefully  gathered  and  weighed  that  row,  as  I  also  did 
the  row  on  either  side.    The  result  was  as  follows: 


Kirst 

Socond 
pickiiiR. 

Total 
yiold. 

Yietd 
jier  aero. 

Propor- 

tion 
of  Unt.t 

Length 

Stapln.l 

Pounds. 
16 

20 

I'oundí. 
9 

m 
•  124 

Pounds. 
25 
41) 
32 

Pounds 

655 
1,020.9 
793 

Per  crvt. 
30.0 
3Í.0 
29.5 

Inchf.1. 

i£ 

N'umbor  and  iongth  of  row 


1.  335  foot. 

2.  3f>2  fo.it. 

3.  359  feet. 


Num- 

l)  T  Of 

planta. 


US 
204 
119 


1  TMoso  figuro*  wcro  addod  at  Washington,  on  tho  basis  of  tbo  sampl^s  íurnlshod  by  Mr.  Carpentrr.  It 
wlll  Im>  observed  that  tho  rows  roported  in  Mr.  Carpenter's  Uttor  nr«  of  unequal  length,  whlch  makfs  it 
somewhat  diíTicnlt  to  comparo  tho  n-sults.  On  a  basis  oí  oomputation  for  rowa  oí  a  uniíorm  length  oí  300 
feet,  the  yields  oí  tho  throo  rows  would  have  boen  22.37  pounds,  35.31  pounds,  and  27.20  pounds,  rcspectlvcly. 

About  one-third  were  cut  off  by  frost. 

Tlie  increased  yield  of  the  third  row  over  the  first  row  was  probably  dúo  in  a  largo 
measuro  to  the  fact  that  this  row  was  within  10  feet  of  the  terrace  and  the  soil  is  thero- 
fore  deeper.  Recognizing  this  inequality  caueed  me  to  take  the  row  on  either  sido 
for  romparison  with  our  crowded  row. 

üowever,  I  would  not  trespass  on  your  time  with  these  resulta — for  they  have  already 
been  establishod  by  your  Norfolk  experimont— had  I  not  wished  you  to  assist  me  one 
Btep  more.  I  eepecially  desire  to  know  if  there  is  any  effect  on  the  lint,  and,  if  so, 
in  what  way.  Possibly  you  may  have  made  this  investigation.  If  eo,  I  would  apprc- 
ciate  receiving  the  bulletin  eontaining  the  resulta. 

But  as  you  may  not  have  made  the  inquiry,  I  have  mailed  to-day  to  Mr.  Andera  a 
samplo  of  sced  cotton  from  oach  of  tht»o  three  ro.vs,  hoping  that  with  tho  applianerw 
that  doubtless  your  offic  e  has  ho  may  be  ablo  to  throw  nomo  light  on  this,  to  the  pro- 
durer,  most  intoresting  question. 

Yours  truly,  G.  II.  Carpenter. 

RESULTS  OF  OTHER  EXPERIMENTS. 

Tho  results  seeured  by  Mr.  Carpenter  are,  as  he  recognized,  in  sub- 
stantial  accord  with  those  obtained  in  experimente  with  the  new 
method  of  thinning  at  Norfolk,  Va.,  in  the  season  of  1912,  as  published 
in  Circular  No.  115  of  the  Bureau  of  Plant  Industry.  In  Mr.  Car- 
penter's  experiment  the  close-spaced  row  exceeded  one  of  the  open 
rows  by  57.8  per  cent  and  the  other  by  29.8  per  cent.  At  Norfolk 
in  1912  the  average  gain  of-7  cióse  rows  compared  with  7  open  rows 
was  53  per  cent.  In  a  similar  experiment  in  1913,  in  which  37  rows 
were  compared  with  37  open  rows,  the  average  gain  of  the  cióse  rows 
over  the  open  rows  was  35  per  cent  in  the  first  picking  and  26  per 
cent  in  the  total  crop.  Figure  1  aífords  a  graphic  illustration  of 
the  behavior  of  tho  cióse  and  open  rows  of  the  experiment  of  1912 


Digitized  by  Google 


8 


FABMERS'  BULLE  TIN  601 


and  au  equal  numbcr  oí  rows  of  the  experiment  of  1913.  These 
experimenta  were  mado  with  the  Durango  cotton,  instead  of  with 
tho  Columbia,  and  tho  plants  were  left  mucli  closer  in  the  rows  than 
in  Mr.  Carpenter's  experiment. 

Of  course,  it  is  not  to  be  expected  that  all  experimenta  will  show 
such  striking  advantagcs  for  the  close-spaced  rows.  Tlie  dosirability 
of  suppressing  tho  vegetativo  branches  was  first  recognizcd  in  experi- 
ments  with  Egyptian  cotton  in  Arizona  and  southern  California, 
though  the  actual  differences  in  yield  have  been  lesa  striking  imder 
the  conditions  in  the  Southwest,  bocause  the  seasons  are  longer. 
With  suíliciently  long  seasons  and  ideal  conditions  in  other  respeets, 
tlie  oj)0n  rows  niight  equal  the  closo  rows,  but  niost  seasons  aro  not 
ideal,  and  it  is  usually  a  practical  advantage  to  secure  an  early  crop. 

!■;.     1 ::'  r  1    r»/.        !  .1  ,j79 

i '  i  1 1 1 1 1  :  i  1 1 1 1 1  ittti  /a¿* 

..lU'HVini!  I'       ,".  I1"  .i.m*9» 

' ' '  '  '  '  i  m  ;  i  i  i  i  i  i  i  i  i  i-i  /osa 

II   1  .  .    !   .1   .  I .:  ..  . 
"  I  I  I  I  I  I  I  M  I  1  I  I  7 

■  " !  ■: ;t — t  -.rTBnrwmiwiiff'i'niHi'irpm 

I  p  1  I  T  T  T  1  I  I  )  1  I  1  I  I  11  3*2 
'    '  -  "      "  ■'   I  7  1 

! ;  1 1 1 1 1 1 1 1 1 1 1 1 1 1  0  asa 

:"    i--  m 

I  I  I  I  I  I  I  l  l  l  l  l  i  l  l  l  l  l  l  3  -<U» 

~r  •—     ,  :n;;i;; 1  iiii :!,[,':  ni:",i!i¡n,i  te-*9 

i  i  i  ■  1 1  i  i  i  i  i  i  im  a.as 
A 

Fio..  1.— I>iagrams  showing  comparativo  yiclds  of  close-spaced  and  open-spaced  rows  of  Thirango  cotton, 
each  row  represt-nting  0.01  of  an  acre.  A,  Crown  at  the  Virginia  Truck  Experiment  Statlon  at  Dia- 
mond Sprlngs,  Va.,  in  1912;  B,  grown  at  D«ep  Creek,  Va.,  In  1013. 

Under  weevil  conditions  earlmcss  is  recognized  as  a  matter  of  primary 
importance,  for  inseets  aro  often  able  to  prevent  tlie  setting  of  any 
bolls  in  tho  latter  part  of  the  season. 

NO  ADVERSE  EFFECT  ON  THE  LINT. 

In  answering  Mr.  Carpenter's  questión  regarding  the  effect  of  closer 
spacing  on  the  length  of  tlio  lint,  the  samples  received  by  Mr.  Anders 
were  carefully  compared  by  combing  out  the  lint  of  individual  seeds 
and  mounting  them  in  parallel  series  and  the  ginned  fiber  was  sul)- 
mitted  to  an  expert  classer,  Mr.  D.  E.  Earle.  In  neither  of  these 
examinations  was  it  possible  to  detect  any  indication  of  an  adverse 
effect  due  to  tho  closer  spacing.  Tho  position  of  tho  rows  on  tho 
terraco  seomed  to  havo  had  more  influenco  than  the  distance  bctween 
the  plants  in  the  rows.  The  lint  of  the  outside  row  was  slightly 
longer  than  that  of  the  inside  row,  with  the  close-spaced  row  strictly 
intermedíate  and  not  at  all  inferior  in  strength  or  drag  to  the  others, 
but,  if  anything,  slightly  better,  in  the  opinión  of  Mr.  Earle. 

It  would  not  appear  unreasonable  to  suppose  that  thero  might  be 
at  least  a  very  slight  shortening  of  the  lint  as  a  result  of  closer  plant- 
ing,  for  it  has  been  observed  in  some  experiments  that  the  bolls  of 
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the  close-spaced  rows  averaged  somewhat  smaller  and  that  a  larger 
percentage  of  the  bolls  had  only  four  locks.  But  it  seems  likcly  that 
any  slight  differenco  that  may  exist  in  the  length  of  the  lint  will  be 
moro  than  made  good  by  the  grcater  uniformity.  Large  overgrown 
plants  often  yield  very  irregular  lint,  because  tlicy  are  much  moro 
likely  to  be  checked  sevcrely  by  unfavorable  conditions.  It  has  been 
notiecd  in  somo  of  the  experimenta  that  when  tho  large  plants  in  the 
open  rows  become  wiltcd  in  the  middle  of  the  day,  the  smaller  plants 
in  the  cióse  rows  remain  frcsh.  An  cíTeet  of  this  kind  may  bo  respon- 
siblo  for  the  different  lint  percentages  found  in  the  samples  sont  by 
Mr.  Carpcnter.  Tlie  samples  were  dividcd,  so  that  two  independent 
detcrminations  of  the  pcrcentago  could  bo  made  in  caeh  case,  but  tho 
results  wero  the  same. 

SUGGESTIONS  FOR  FURTHER  EXPERIMENTS. 

As  Mr.  Carpcuter's  lctter  shows,  tho  experiment  was  a  very  simple 
one  that  any  farmer  could  mako  for  himself  if  sníGc  iently  intercsted  . 
in  learning  how  to  use  tho  new  system.  Moro  accurate  comparisons 
can  bo  made,  of  course,  if  the  new  system  is  applied  to  several  rows 
or  small  blocks  altcrnating  with  others  thinned  in  tho  usual  way,  but 
even  a  singlo  row  may  servo  to  demónstrate  tho  principal  effects  of  tho 
improvcd  method,  the  suppression  of  the  vcgetative  branchcs  and  tho 
incrcascd  earlinoss  of  the  crop.  No  spccial  prccautions  aro  ncecssary 
in  the  planting  or  cultivation  of  the  rows  that  are  to  be  thinned  in  tho 
new  way,  exccpt  to  keep  them  from  being  chopped  out  too  early  with 
the  rest  of  the  field.  If  general  advice  were  to  be  given,  8  or  9  inchcs 
might  be  suggested  as  a  safe  distance,  but  under  some  conditions 
closer  spacing  may  be  better.  In  experiments  with  Kgyptian  cotton 
in  Arizona,  rows  spaccd  to  3  inches  have  given  tho  highest  yield  al 
tho  first  picking. 

In  many  cases  all  that  is  necessary  Ls  to  leavo  tho  experimental 
rows  without  chopping  until  tho  plants  aro  8  or  10  inchcs  high  and 
then  thin  out  to  8  or  10  inches  apart  in  tho  rows.  A  still  safer  course 
is  to  thin  to  2  or  3  inches  when  the  plants  aro  8  or  10  inches  high 
and  to  mako  tho  final  thinning  when  tho  plants  aro  12  to  15  inches 
high.  For  the  final  thinning,  any  distance  from  6  to  12  inches  in 
the  row  is  likely  to  givo  better  results  than  a  greater  distance,  if  tho 
thinning  is  done  at  the  right  time. 

It  will  bo  found  interesting  to  vary  tho  time  of  thinning  as  well  as 
the  spacing  in  the  row.  Undor  some  conditions  it  may  be  desirablo 
to  leave  the  plants  till  they  aro  12  or  even  15  inches  tali  befo  re  thin- 
ning and  then  pulí  out  only  a  few  of  them.  One  advantage  of  lcav- 
ing  several  rows  to  be  thinned  by  the  new  method  is  that  difieren t 
distancea  can  be  tried,  so  that  the  farmer  who  studies  his  experiment 
can  form  his  own  judgment  regarding  the  best  distance  for  tho  vario ty 
and  the  local  conditions.    Thinning  too  early  allows  too  many  of 
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the  vegetativo  branches  to  start,  so  that  tho  objcct  of  suppressiiig 
these  branches  is  only  partially  accomplished.  In  cool  seasons  or 
under  conditions  that  do  not  favor  the  rapid,  luxuriant  growth  of  the 
young  planta  Bomewhat  earlier  thinning  may  be  advisable,  for  under 
Buch  conditions  there  is  less  danger  of  producing  vegetativo  branches. 
With  this  danger  avoided  it  is  desirable  to  allow  the  fruiting  branches 
to  develop  as  rapidly  as  possible.  Some  varieties  have  less  tendency 
to  produce  vegetativo  branches,  and  it  may  be  that  such  varieties 
can  be  thinned  somewhat  earlier  without  losing  the  advantage  of  sup- 
pressing  the  vegotative  branches.  But  there  is  seldom,  if  ever,  any 
advantage  in  having  the  young  plants  stand  wide  apart.  Usually 
they  grow  much  moro  rapidly  when  allowed  to  remain  cióse  together 
during  tho  sccdling  stage. 


7T>™¿.  A/oAtae#     ffoccs  /»».         09  eo¿-cs  o^vr/v  oc7oe£f?  jo,  /a/J. 

Fie  2.— Diagranis  of  plants  growing  in  15  fcct  of  adjaccnt  open-spacod  and  close-spaced  rowsof  Durango 
ooüon  at  D^ep  Creek,  noar  Norfolk.  Va.  These  are  portions  of  two  of  the  rows  represent"<l  in  tho 
diagram  shown  at  B  iu  figuro  1. 

If  the  stand  is  very  thick,  so  that  tho  seedlings  stand  on  tho  averagc 
less  than  1  or  2  inches  apart  iu  the  row,  a  slightly  early  thiuniug  or 
chopping  may  be  advisable,  to  open  up  the  thickest  places  where  the 
young  plants  may  become  too  spindling,  but  not  enough  plants  should 
be  takcn  out  to  break  tho  contiuuous  hedge  forma tion  of  the  row. 
The  exposuro  of  tho  stalks  of  the  young  plants  to  the  sunlight  seems 
to  bo  one  of  the  exciting  causes  that  induce  the  developmeut  of  veg- 
etative branches.  Young  plants  that  stand  6  inches  or  more  from 
the  ir  neighbors  are  likely  to  put  forth  f  ull  sets  of  vegetative  branches 
if  other  conditions  aro  favorable  for  luxuriant  growth.  Henee,  the 
plants  must  be  kept  less  thau  6  inches  apart  in  the  early  stages  if 
suppression  of  the  branches  is  to  be  insured.  The  nature  of  the  effect 
producod  by  keeping  the  plants  closer  together  iu  tiio  rows  may  be 
understood  by  reference  to  figuro  2,  wliich  shows  a  diagram  prepared 
by  Mr.  G.  S.  Meloy  from  actuaJ  counts  of  bolla  and  measurements  of 
the  maiu  stalks  and  vegetativo  branches  of  plunts  growing  in  adja- 
cent  rows  in  an  experiment  with  Durango  cotton  near  Noi-folk,  Va., 
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in  the  season  of  1913.  The  distances  between  the  plante,  the  height 
of  the  main  stalks,  and  the  loiigth  of  the  vegetativo  branches  are  drawn 
to  the  same  scale.  It  will  be  seen  that  development  of  the  vegetativo 
branches  has  becn  restricted  greatly  in  the  close-spaced  row  and  that 
most  of  the  bolls  are  produccd  on  fruiting  branches  of  the  main  stalks 
instead  of  on  the  vegetativo  branches.  On  October  30  there  wcre  53 
open  bolls  on  tho  open-spaccd  plants  as  compared  with  113  open  bolls 
in  the  same  distance  in  tlie  adjacent  close-spaced  row. 

Where  the  stand  is  poor,  so  tliat  the  average  distance  between  the 
plants  is  3  or  4  inchcs  and  tho  conditions  do  not  favor  luxuriant 
growth,  somc  of  the  rows  may  be  leí t  without  any  thinning,  and  theso 
are  likely  to  be  carlicr  and  more  productivo  than  thoso  that  are 
thimied.  This  will  aíTord  stül  moro  striking  evideuce  of  the  fact  that 
the  prcsent  method  of  thinning  early  to  wido  distances  often  reduces 
the  yield.  When  thinning  is  deferred,  the  f  armer  can  handle  his  crop 
in  closer  accord  with  the  actual  conditions  of  growth. 

INCIDENTAL  ADVANTAGES  OF  CLOSER  SPACING. 

Leaving  the  plants  cióse  together  in  the  carlier  stages  is  distinctly 
boneficial  on  account  of  tho  mutual  protoction  agaiust  exposuro  to 
heat  and  cold,  and  especially  against  the  wind,  which  often  kills 
young  seedlings  that  iiave  been  thiimed  too  early.  Tlie  wind  may 
be  directly  injurious  by  breaking,  beating,  or  shriveling  the  plants, 
and  indirectly  by  blowing  sand  against  the  young  stalks  until  tliey 
are  wounded  or  actually  cut  ofi\ 

Exposure  is  also  responsible  for  extensivo  injuries  to  young  seed- 
lings by  the  leaf-cut  disorder.  This  is  often  confused  with  tho  leaf 
curl  caused  by  plant  lice,  but  in  reality  is  entirely  distinet.  Leaving 
tho  young  plants  closer  together  is  a  means  of  reducing  leuf-cut 
injury  and  of  shortciüug  the  period  of  susceptibility.1 

The  exposure  of  the  seedlings  to  such  dangers  is  increased  when 
cotton  is  planted  very  early.  Many  farmers  prefer  to  plant  early, 
especially  in  Texas  and  other  Southwestern  States,  because  they 
havo  noticed  that  late-plauted  cotton  "grows  moro  weed";  that  is, 
the  plants  aro  too  luxuriant  and  have  too  many  vegetativo  branches. 
But  with  a  practical  method  of  coutrolling  tho  formation  of  tho 
branches  there  is  less  reason  for  taking  the  other  risks  of  very  early 
planting. 

Another  advantage  of  later  thinning  is  that  the  weak  and  deformed 
or  otherwise  abnormal  plants  are  easily  recognized  and  pulled  out, 
leaving  the  best  individuáis  to  produce  the  crop.  Prescrving  tho 
continuous  hedgo  formation  of  the  rows  also  keeps  tho  weeds  from 
springing  up  between  the  planta  and  closo  along  the  rows,  so  that 
not  so  much  hand  labor  is  required  in  weeding  and  hociug.  The 

>  Cook,  O.  F.  Lcaf  cut,  or  tomosis,  n  disorder  of  cotton  seedlings.  U.  S.  Department  of  Agricultura, 
Bureau  of  Plant  Industry,  Circular  120,  1913. 
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moro  upright  form  of  the  plants  leaves  more  open  space  between  the 
rows  and  pennits  horse  cultivation  to  be  continued  later  in  the  sea- 
son.  The  foliago  is  not  so  closo  to  the  ground,  and  thcre  are  more 
ch anees  that  fallen  buds  or  "squares"  containing  weevil  larvre  will 
be  reached  and  dried  out  by  the  sun  than  when  tho  plants  are  allowed 
to  send  out  long  branches  from  the  base  of  the  stalk.  If  open-spaced 
plants  are  at  all  luxuriant,  the  lowcr  branches  are  likely  to  becomc 
prostrate,  so  that  the  ground  is  completely  covered. 

Thus,  it  bocomes  apparent  that  many  cultural  operations  and 
factors  of  production  are  likely  to  be  aífected  by  tho  application  of 
the  principie  of  branch  control.  This  is  the  reason  why  it  seemed 
best  to  announco  the  application  of  tho  principio  of  controlling  the 
formation  of  tho  branches  as  a  new  system  of  cotton  culturo  rather 
than  as  an  improved  method  of  thinning.  The  suppression  of  the 
vegetativo  branches  by  later  and  more  gradual  thinning  is  a  radical 
departure  from  the  present  system  and  opens  tho  way  to  many  other 
improvements  of  cultural  methods. 

CONCLUSIONS. 

Tho  new  system  of  cotton  culture  is  based  on  tho  application  of  a 
principio  not  hitherto  recognized  in  cultural  experiments — the  con- 
trol of  tho  vegetative  branches  by  improved  methods  of  thinning. 
The  formation  of  vegetative  branches  can  be  controlled  by  leaving  the 
plants  closer  together  during  the  early  stages,  un  til  the  stalks  have 
grown  beyond  tho  stago  where  vegetativo  branches  are  produecd. 

Tho  essential  feature  of  tho  new  system  is  later  or  more  gradual 
thinning.  Tliis  makes  it  possiblo  to  lcavo  moro  plants  in  the  rows 
than  is  now  customary,  and  yet  injurious  crowding  is  avoided 
through  suppression  of  the  vegetativo  branches. 

Tho  control  or  suppression  of  tho  vegetativo  branches  also  pormits 
an  earlier  development  of  fruiting  branches  and  leads  to  the  produc- 
tion of  an  earlier  crop.  In  regions  where  the  period  of  crop  produc- 
tion is  limited,  either  by  short  seasons  or  by  the  presence  of  the  boíl 
weevil,  increased  earliness  is  a  means  of  securins:  largor  vields. 

When  the  incidental  advantages  are  understood  and  added  to  the 
chief  consideration  of  increased  earliness  and  larger  yields  in  short 
seasons,  tho  prospect  of  usefulness  for  the  new  system  appears  very 
largo.  It  is  especially  adapted  to  weevil  conditions,  for  there  the 
problom  of  short-season  production  is  most  acute.  No  other  way 
has  been  suggested  whereby  it  is  possible  for  tho  farmer  to  gain  such 
direct  control  of  the  behavior  of  his  crop.  Tho  danger  of  weevil 
injury  is  greatest  under  conditions  that  favor  the  luxuriant  growth 
of  the  young  plants  and  induco  tho  formation  of  large  numbers  of 
vegetative  branches,  and  it  is  under  such  conditions  that  the  control 
of  the  formation  of  branches  becomes  most  effective  as  a  method 
of  weevil  resistance. 

O 
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CLEAN  MILK  is  milk  of  good  flavor  from  healthy 
cows,  that  is  free  from  dirt  and  contains  only  a 
small  number  of  bacteria,  none  of  which  are  harmful. 

Bacteria  are  tiny,  single-celled  plants,  invisible  to 
the  naked  eye.  So  far  as  possible  they  should  be 
kept  out  of  milk,  and  those  that  do  get  in  should  be 
prevented  from  multiplying  by  promptly  cooling  the 
milk. 

Bacteria  dangerous  to  human  health  may  come 
from  unhealthy  cows  and  milkers,  contaminated 
water  supplies,  flies,  or  filth. 

Great  numbers  of  bacteria  may  be  introduced  into 
milk  from  the  body  of  the  cow  and  from  unsterilized 
utensils.  Easily  applied  preventives  are  cleaning  the 
cows,  the  use  of  small-top  milk  pails,  and  steriliza- 
tion  of  utensils. 

Prompt  cooling  to  low  temperatures  prevenís  bac- 
terial growth  and  aids  in  producing  better  milk, 
which  will  kcep  longer  and  make  finer  dairy 
produets. 

Clean,  well-constructed  stables  aid  in  producing 
clean  milk,  as  does  a  sepárate  milk  room  in  which  the 
product  is  handled. 


Washington,  D.  C.  Isoued  Auguat,  1914;  revúed  November.  1923 
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ECONOM1C  IMPORTANCE  OF  CLEAN  MILK. 

NO  GREATER  FIELD  of  usefulness  exists  than  the  production 
of  milk  for  human  consumption.  Milk  is  the  food  on  which 
growing  children  are  reared  and  from  which  they  should  receive  the 
strength  and  vigor  necessary  to  make  them  strong,  useful  citizens. 
Adults,  too,  especially  invalids  and  those  weakened  by  improper 
nourishment,  need  milk  in  the  diet  to  repair  waste  and  build  up 
strong  new  tissue.  Recent  investigations  in  nutrition  ha  ve  shown 
that  milk  contains  certain  other  substances  which  are  essential  for 
tho  pro])er  growtli  of  the  human  body. 

Milk  production  also  carries  rcsponsibilities.  When  carelessly 
produced  and  improperly  handled  milk  may  be  the  means  of  spread- 
ing  disease.  Every  owner  of  a  dairy  herd  should  consider  it  his  duty 
to  himself  and  to  the  community  to  keep  only  healthy  cows,  supply 
them  with  wholesome  feed,  and  keep  them  in  clean,  comfortable 
quarters. 

The  milkers  and  all  who  handle  milk  should  realize  that  they  have 
in  their  charge  a  food  which  is  easily  contaminated  and  therefore 
should  take  all  reasonable  precautions  to  prevent  it  from  becoming  a 
source  of  danger  to  themselves  and  others. 
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BACTERIA  IN  MILK. 

AU  milk,  unless  collected  under  very  exceptional  circumstances, 
contains  some  bacteria  (single-celled  plants  so  small  that  they  can  not 
be  seen  with  the  naked  eye).  Milk  furnishes  all  the  food  material 
and  other  neccssary  conditions  for  bacterial  growth.  The  bacteria 
eommonly  found  in  milk  grow  most  rapidly  at  temperatures  between 
80°  and  100°  F.  Some  bacteria,  at  maturity,  divide  to  form  two  bac- 
teria, and  under  favorable  conditions  the  t^-o  new  individuáis  muy 
become  full  grown  and  repeat  the  process  of  división  in  from  20  to 
30  minutes.  At  temperatures  below  those  most  favorable  the  growth 
of  bacteria  is  retarded  but  continúes  slowly,  except  at  very  low  tem- 
peratures. Growth  at  70°  F.  is  rapid,  at  50°  F.  it  is  much  retarded, 
and  at  40°  F.  or  below  it  is  very  slow.  A  few  kinds  of  bacteria  con- 
tinué to  grow,  however,  even  at  the  freezing  point. 

Many  of  the  bacteria  ordinarily  found  in  milk  produce  no  ap- 
jjarent  change  in  it.  Other  kinds  may  change  the  flavor  without 
changing  the  appcaranee,  while  some  of  the  most  common  types 
of  bacteria  cause  marked  changos  in  both  appcarance  and  flavor. 
In  the  latter  class  are  included  the  bacteria  which  sour  milk  by 
converting  the  sugar  into  lactic  acid,  and  those  which  form  a  sweet 
curd.  Another  type  of  bacteria  decomposes  the  casein  and  albumen 
in  the  milk  and  causes  putrefaction  and  bad  odors. 

The  number  of  bacteria  in  milk  depends,  first,  on  the  number  of 
bacteria  in  the  udder  of  the  cow,  secondly,  on  the  amount  of  contam- 
ination  from  outside  sourccs,  and  thirdly  on  the  rapidity  of  the 
bacterial  growth.  The  rate  of  growth  or  increase  depends  on  the 
temperature  at  which  the  milk  is  held. 

DEFINITION  OF  CLEAN  MILK. 

While  a  rigid  application  of  the  definition  of  the  word  "  clean  " 
would  exelude  milk  which  contains  foreign  matter  or  any  bacteria 
whatever,  for  ordinary  purposes  we  may  understand  that  clean  milk 
is  milk  of  good  flavor  from  healthy  cows,  that  is  free  from  dirt 
and  contains  only  a  small  number  of  bacteria,  none  of  which  are 
harmful. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  CONSUMER. 

The  consumer  is  interested  in  clean  milk  primarily  because  no  one 
cares  to  use  a  food  which  is  not  produced  and  handled  under  sanitary 
conditions.  He  has  a  more  direct  interest,  however,  because  of  the 
danger  of  contracting  disease  which  may  be  communicated  by  the 
use  of  infected  milk.  Serious  epidemics  of  typhoid  fever,  septic 
sore  throat,  and  other  diseases  have  been  spread  through  milk 
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which  was  not  carefully  produced  or  properly  pasteurized.  The 
weight  of  scientific  evidence  at  present  indicates  that  tuberculosis 
may  be  transmitted  from  animáis  to  human  beings,  chiefly  young 
children,  by  the  consumption  of  raw  milk  containing  tubercle 
bacilli.    (Raw  milk  is  milk  that  has  not  been  pasteurized.) 

Cleanliness  is  not  an  absolute  safeguard  against  diseasc,  but  it  is  a 
great  factor  in  preventing  contamination.  From  a  health  point  of 
view,  there  is  danger  not  only  from  milk  that  contains  the  specific 
disease-producing  bacteria  previously  mentioned  but  also  from  milk 
that  contains  large  numbers  of  miscellaneous  bacteria,  which  may 
cause  serious  digestive  troubles,  especially  in  infants  and  invalids, 
whose  diet  consists  chiefly  of  milk.  A  minor  consideration  is  the  loss 
to  the  consumer  from  milk  souring  or  otherwise  spoiling  before  it 
can  be  used.  The  cleaner  the  milk  the  longer  it  will  keep  good 
and  sweet. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  PRODUCER. 

Clean  milk  benefits  not  only  the  consumer  but  the  milk  producer 
aswell.  Most  producers  of  market  milkhave  experienced  the  chagrín 
of  having  a  shipment  of  milk  refused  or  returned  because  it  reached 
the  market  sour,  tainted,  or  otherwise  in  poor  condition.  Although 
the  milk  may  be  used  for  feeding  pigs,  it  usually  is  a  complete  loss 
to  the  producer,  since  the  cost  of  transportation  back  to  the  farm 
usually  exceeds  the  valué  of  the  milk.  Frequently,  also,  the  producer 
depends  on  a  certain  market  as  an  outlct  for  his  milk  and  ha.j  no 
means  for  utilizing  small  quantities  at  uncertain  intervals,  even  if 
he  had  it  at  the  farm.  Another  ímportant  consideration  is  the  un- 
pleasant  effect  which  the  receipt  of  sour,  tainted,  or  otherwise  un- 
salable  milk  has  upon  the  purchaser.  Delivering  milk  of  that  kind 
usually  results  in  the  loss  of  the  confídence  of  the  dealer,  or,  if  it  is 
delivered  directly  to  the  consumer,  the  loss  of  custoniers.  Clean  milk 
means  fewer  complaints,  a  better  class  of  patrons,  and  a  steady  mar- 
ket for  the  product. 

To  safeguard  the  purity  of  the  milk  is,  in  several  ways,  a  protec- 
tion  to  health  on  the  farm :  First,  the  health  of  the  members  of  the 
farmer's  family,  who  use  a  portion  of  the  milk;  and,  second,  the 
health  of  the  calves,  which  live  largely  on  milk.  Healthy  cows  to 
breed  from  and  puré  milk  to  feed  from  are  two  important  factors 
in  rearing  thrifty  calves  and  in  the  development  and  maintenance 
of  a  healthy  and  profitable  herd.  Aside  from  these  immediate  and 
definite  benefits  there  is  another  consideration,  not  immediately  meas- 
urable  but  of  much  influence.  No  one  can  learn  to  produce  good, 
clean  milk  without  learning  proper  methods  of  care  and  management 
of  the  herd,  and  the  study  of  these  things  leads  to  greater  care  in 
managing  the  business. 
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PROTECTION  FROM  SPECIFIC  DISEASES. 

It  has  long  bcen  reeognized  that  milk  may  carry  bacteria  which 
can  cause  disease  in  human  beings.  These  bacteria  may  come  from 
the  cow  or  the  milker,  or  from  other  sources  on  the  farm. 

HEALTH  OF  CATTLE. 

Remove  tuberculous  cattle. 

Tuberculosis  probablv  is  the  niost  dangeroiis  and  widespread  dis- 
ease  of  cattle  that  can  endanger  the  safety  of  milk.  The  following 
<luotations  from  Farmers'  Bulletin  473  on  tuberculosis  give  an  idea 
as  to  its  clangor  to  human  health  as  well  as  its  disadvantages  to  cattle 
owners : 

Tuberculosis  is  contagióos,  <»r  "  catt'híng."  Ü  sprends  from  cow  to  cow  iu  a 
herd  until  most  of  tliem  aro  affected.  This  may  not  nttract  tiiucli  notice  from  the 
owner,  as  the  disease  is  slow  to  develop,  and  a  cow  may  be  affected  with  it  for 
several  nionthsaml  sometimos  yoars  before  any  sigus  of  ill  lnalth  are  to  be  seen. 

The  calves  in  such  a  herd  do  not  long  reinain  healtliy.  They  catch  the  disease 
before  they  are  many  months  oíd.  and  are  a  source  of  loss  instead  of  gain. 

Regarding  the  losses  from  tuberculosis  the  same  bulletin  states: 

The  aggregate  of  these  loases  among  cattle  and  hogs  is  enormous,  amounting 
to  millions  of  dollara  every  year.  besides  materially  decreaslng  the  food  supply 
of  the  country. 

Tuberculosis  in  dairy  cows,  especially  when  the  udder  is  affected, 
may  be  the  cause  of  tuberculosis  in  human  beings.  Most  of  the  tuV>cr- 
culosis  of  children  is  of  the  bones,  joints,  and  digestí  ve  tract,  lead- 
ing  to  the  theory  that  milk  may  be  one  of  the  chief  causa  ti  ve  agents. 
In  adults  most  of  the  tuberculosis  found  affeets  the  lungs. 

Cows  should  be  tested  for  tul>erculosis  at  least  once  a  year  by  a 
capable  veterinarian,  and  if  disease  is  found  the  test  should  be  made 
twice  a  year.  AJI  cows  which  react,  showing  that  they  are  infected 
with  the  disease,  should  be  removed  from  tho  herd,  and  the  stable 
and  premises  thoroughly  disinfected.1  Al  1  animáis  purchased  for 
the  herd  should  be  tuberculin-tested  before  they  are  brought  to  the 
farm.  Kven  then  they  should  l>e  kept  sepárate  from  the  other 
animáis  for  at  least  60  days  and  retested  before  being  placed  with 
the  herd. 

Xo  slimy,  ropy,  or  watery  milk.  or  milk  which  is  abnormal  in  any 
respect.  or  which  comes  from  an  animal  that  appears  sick  or  out  of 
condition,  should  be  consumed  by  human  beings.  As  a  rule  milk 
from  a  cow  15  days  before  calving  or  during  the  first  5  days  after 
calving  should  not  be  used.  It  is  well  not  to  use  milk  from  cows  that 
ha  ve  been  given  powerful  drugs  which  may  pass  into  the  milk.3 

1  Directions  for  dlsinfecting  stables  are  given  in  Farmers'  Bulletin  954. 

'  The  followlDj*  bulU>tÍDs  deal  with  cattle  dlseases.  While  not  of  direct  bearing  on  tlie 
clcanliness  of  milk,  they  aro  of  lnterest  to  dairymen.  Farmers'  Bulletin  206.  Milk  Fever. 
Farmers'  Bulletin  500.  Texas  Fever.  Farmers'  Bulletin  666,  Foot-and-Mouth  Disease. 
FarmerH'  Bulletin  790,  Contagious  Abortion.  Farmers'  Bulletin  1017,  Cattle  Scab.  Farm- 
ers' Bulletiu  1018,  Uemorrhagic  Septicemia.  Farmers'  Bulletin  1069,  Tuberculosis  in 
Live  Stock. 
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HEALTH  OF  MILK  HANDLERS. 

Those  who  handle  milk  should  be  healthy. 

Some  communicable  diseascs  which  do  not  origínate  with  the  cow 
may  be  carried  by  milk.  The  bacteria  causing  these  diseases  drop 
into  the  milk,  are  introduced  unknowingly  by  the  milker,  are  carried 
by  flies,  or  come  from  contaminated  utensils.  Many  of  these  bacteria 
grow  in  milk,  and  "  milk-borne  "  epidemicshavebeencaused  by  them. 
Diseases  which  may  be  carried  by  milk  include :  Tuberculosis,  typhoid 
fever,  diphtheria,  scarlet  fever,  and  septic  so  re  throat.  Bacteria 
causing  these  diseases  can  be  carried  by  people  who  are  apparently 
well,  or  at  least  aro  well  enough  to  perform  their  work. 

Grcat  caremust  be  taken  to  havo  only  healthy  people  handle  milk 
or  anything  with  which  it  may  come  into  eontact.  Xo  one  should  go 
from  a  sick  room  where  an  infcctious  disease  exists  to  tako  part  in 
any  dairy  opcrations. 

WATER  8UPPLT. 

Have  puré  water. 

The  water  supply  of  dairy  farnis  should  be  carefully  examined  and 
its  purity  established.  The  farmer  owes  this  protection  to  his  own 
family,  to  his  business  interests,  and  to  those  who  use  milk  that  comes 
from  his  dairy.  Contamination  of  water  may  lead  to  typhoid  fever. 
All  water  on  the  farm,  even  that  to  which  only  the  cattle  have  aeccss, 
should  be  abo  ve  suspicion  as  to  its  purity.  If  cows  wade  in  polluted 
water,  disease  bacteria  may  adhere  to  their  bodies  and  later  fall  into 
the  milk  pails.  Especial  attention  should  be  paid  to  the  purity  of  the 
water  with  which  milk  pails  and  other  utensils  are  washed.' 

DISPOSAL  OF  WASTE. 

* 

Dispose  properly  of  stable  manure  and  privy  deposits. 

Disease  may  be  spread  from  farm  to  farm  and  milk  may  become 
infected  if  care  is  not  taken  in  the  disposal  of  wastes  from  human 
beings  and  domestic  animáis.  Disease-producing  bacteria  may  be 
carried  from  exposed  excreta  by  flies,  rats,  birds,  etc.,  or  they  may 
be  washed  into  the  water  supply.  For  this  reason  stable  manure  and 
privy  deposits  should  be  properly  disposcd  of. 

Whenever  possible,  stable  manure  should  be  hauled  directly  to  the 
fie  Id  and  spread  at  once.  When  this  is  not  feasible  a  covered  storage 
pit  or  bin  may  be  provided  at  a  distance  from  the  stable  and  milk 
house.  Such  treatment  of  manure  not  only  is  a  healtli  measure  but 
it  is  an  economy  in  farm  practice.  ns  it  redwes  waste  of  valuable 
fertilizing  materials. 

1  Farmers'  Bulletin  «41,  Wntcr  Systoms  for  Farm  Horaes. 
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The  proper  disposa]  of  human  excreta  is  highly  important  and  it 
ís  easily  accomplished  in  a  number  of  ways.  Indoor  toilets,  either 
chemical  '  or  eonneeted  wilh  a  sewage  system,2  are  practicable  for 
fárm  homes.  If  privies  are  used  they  should  be  of  a  sanitary  type3 
and  the  con  ten  ts  should  be  frequcntly  removed  and  either  burned, 
treated  with  powerful  chemicals,  or  buried. 

FU  ES. 

Fight  the  fly. 

The  fly  is  one  of  the  greatest  enemies  of  health.  Flies  breed  in 
filth  and  from  it  they  may  carry  contagión  into  our  houses  and  to  , 


Fig.  1.    A  simple  and  efflclont  way  of  handling  manure  on  a  amaJl  dairy  farm.  The 
«lireot  haul  to  the  field  reduces  manare  losses  and  keeps  the  barnyard  olean. 


the  food  we  eat.  They  are  usually  abundant  on  dairy  farms,  being 
attracted  by  the  cattle,  accumulations  of  manure,  spilled  milk,  and 
other  feeding  or  breeding  grounds.  Special  care  should  be  taken  to 
exelude  them  from  places  where  milk  is  handled  and  stored,  for  if 
they  gain  access  to  milk  or  walk  over  milk  utensils  they  may  leave 

1  Roprint  Xo.  404  from  Public  ITealfh  Reports,  United  States  Public  Health  Service, 

Chemical  Closets. 

-  United  States  Department  of  Agrlculture  Bulletin  57,  Water  Supply,  Plumbln;;,  and 
Sewage  Disposal  for  Country  Homes;  Cornell  Reading  Course,  Vol.  III,  No.  50,  Sanltation 
8er«e8  No.  4,  Sewage  Disposal  for  Country  Homes. 

«Public  Health  Bulletin  80,  United  States  Public  Health  Service.  A  Sanitary  Prlyy 
System  for  Unsewered  Towns  and  Villages. 
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dangeroiis  contamination.  Brceding  places  should  be  destroyed  or 
rendercd  liarmlcss,1  and  measures  taken  to  screen  flies  from  dairy 

rooms  and  to  trap  or  catch  thoin.2,  n 

PREVENTIOX  OF  HIGH  BACTERIAL  COUNTS  IN  MILK. 

Keep  down  the  bacterial  count  in  your  milk. 

Farmers  should  produce  and  market  milk  and  cream  having  a  low 
bacterial  count.4  In  most  places  liealth  regulations  require  it  for  the 
protection  of  the  consuming  public.  High  bacterial  counts  usually 
result  in  economic  losses  from  sour  milk  and  low-grade  dairy  prod- 
ucís. Such  low-grade  producís  sell  ai  a  lower  price  and  íend  to  limit 
consumption. 

Many  factors  eníer  into  the  production  of  milk  of  a  low  bacterial 
contení,  but  recent  invesíigaíions 15  have  demonstrated  thai  the  use  of 
a  few  simple  precautions  will  resulí  in  saíisfacíory  control  of  bac- 
terial contamination  and  growth.  The  more  important  factors  which 
reduce  the  bacterial  count  to  the  ^reatest  degree-with  the  smallest 
outlay  of  time  and  money  are  dcscribed  below. 

In  market  milk  most  of  the  bacteria  come  from  the  body  of  íhe  cow 
and  from  unclean  milk  uíensils.  Under  certain  conditions  the  bac- 
terial count  may  be  very  large,  hecause  of  bacterial  mulriplication. 
The  following  grouping  of  41  major  factors"  may  be  made: 

Sonrce  of  trouble.  Remedy. 

Body  of  the  cow.  Clean  cows.* 

Small-top  müking  pails. 

Unclean  utensils.  Thorough  washing  and  sterili- 

zation. 

Growth  of  bacteria.  Prompt  cooling  and  storage  at 

low  temperatures.7 

CLEAN  COWS. 

Clean  the  cow. 

The  body  of  the  cow,  especially  Ihat  parí  of  the  belly,  flanks.  and 
udder  that  is  immediately  above  Ihe  milk  pail,  may  be  tlie  sonrce  of 
many  bacteria  in  the  milk.    Manure,  loóse  hairs,  bedding,  and  other 


1  Fariaeríí'  Bulletln  8.11,  The  Ilouse  Fly. 

=  Farmers'  Bulletln  734,  Flytraps  and  Thelr  Oporatlon. 

8  Farmers'  Bulletin  540,  The  Stablo  Fly. 

«The  bacterial  count  representa  the  number  of  bacteria  found  ln  a  cuble  ccutiroctcr 
.  (C  c.)  and  Is  determined  by  nllowing  the  bacteria  from  a  deímite  quantity  of  milk  to 
grow  on  a  culture  medfutn  and  counting  the  number  of  colonles,  each  of  which  repre- 
sents  the  growth  from  one  baeteriuni. 

;  United  States  Department  of  Agrlculturc  Bulletin  G42,  The  Four  Essentlal  Factors  ln 
the  Production  of  Milk  of  Low  Bacterial  Content. 

"A  thorough  discussion  is  found  in  Department  Bulletln  G42. 

'Farmers'  Bulletin  97G  gives  details  of  milk  cooling. 

00104  o— 2.'}  2 
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foreign  matter  carrying  great  numbera  of  bacteria  drop  into  the 
pail  during  the  milking.  In  fact,  samples  of  fresh  cow  manure 
have  been  known  to  contain  nearly  50,000.000  bacteria  per  gram. 
There  are  453.6  grams  in  1  potmd. 

The  best  niethod  of  prevention  is  to  have  the  cows  clean  at  milk- 
ing time.  Far  more  reason  exists  for  the  d&'üy  grooming  of  a  cow 
that  produces  human  food  than  of  a  horse.  Custom,  however,  de- 
mands  that  the  horse  be  kept  clean,  and  that  custom  should  include 
cows  on  farms  where  milk  is  produced.  Cows  on  pasture  usual ly 
keep  cleaner  than  when  in  the  barn,  but  though  they  appear  clean 


Ki<:.  '2. — CliMinint:  off  the  cows  in  a  modern  dairy  barn.     A  clean  COW  ls  the  flrst  st.  p 

in  tbe  production  of  clean  milk. 


the}-  muy  be  very  dusty  and  need  to  be  brushed  before  each  milkiiiír. 
AVlien  kept  in  stables  cows  re(]iiirc  a  thorough  grooming  at  least  once 
every  day.  It  is  well  to  clip  the  long  hairs  from  the  udder,  flanks. 
and  tail,  in  order  that  dirt  may  not  cling  to  them.  Before  milking, 
the  udders,  flanks,  and  bellies  of  all  cows  should  be  carefully  wiped 
with  a  clean,  damp  cloth  to  remove  any  dust  or  loóse  hairs.  Tf  very 
dirty,  these  parts  should  be  washed  clean.  Sufficient  liedding,  proper 
stable  construction,  and  frequent  removal  of  manure  are  also  things 
which  will  aid  in  keeping  the  cows  clean. 

Cleaning  cows  1  has  l)een  found  to  have  a  marked  effect  in  lowerin«r 
the  bacterial  count.    In  ¡m  experiment  in  which  open.  sterilized  milk 

1  Department  of  AgrlcnltlUN1  Bulletin  r,42.  p.  :'.3. 
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pails  were  used,  samples  of  fresh  milk  from  dirty  cows  liad  an  aver- 
ago  bacterial  count  of  55,208  per  cubic  centimeter,  while  samples  of 
fresh  milk  from  clean  cows  with  udders  and  tcats  washed  had  an 
average  connt  of  only  4,947  bacteria  per  cubic  centimeter.  (A  cubic 
centimeter  is  about  16  drops.) 

SMALL-TOP  MILK  PAILS. 

Use  small-top  pails. 

Most  of  the  dirt  in  milk  falls  from  the  body  of  the  cow  into  the 
pail  at  milking  time;  henee  it  is  easy  to  see  the  valué  of  a  pail  which 
is  partly  covered.    The  use  of  such  a  pail  results  in  a  lower  bacterial 


an  ordinary  pail  into  a  small-top  pail  very  cheaply,  by  the  addition 
of  a  hood,  as  shown  in  figure  3. 

The  use  of  a  small-top  pail  may  seem  awkward  at  first  but  it  will 
soon  be  found  that  milk  can  easily  be  drawn  into  the  opening.  The 
reduction  in  the  quantity  of  dirt  in  the  milk  as  shown  on  the  strainer 
will  be  surprising.  In  nearly  every  case  where  the  small-top  pail  is 
used  there  is  less  sediment  in  the  milk  as  shown  bv  the  resultinír 
cotton  disks  after  milk  is  run  through  a  sediment  tester.  For  ex- 
ample,  the  average  number  of  bacteria  per  cubic  centimeter  in  30 
samples  drawn  into  a  small-top  pail  was  found  to  be  29,263,  while 
an  equal  number  of  samples  drawn  into  an  open  pail  averaged  87,38o.1 


Wash  and  sterilize  dairy  utensils. 

Dairy  utensils  which  ha  ve  not  been  properly  washed  and  storilized 
contain  large  numbers  of  bacteria.  Indeed,  dirty  utensils  are  usually 

1  United  States  Department  of  Agrieulture  Bulletin  642,  p.  34. 

*  The  word  "  utensils  "  as  used  In  this  bulletin  mcans  any  appllauce  which  comes  into 
contact  with  milk  or  cream  duriug  production  or  handling.  It  includes  such  articles  aa 
milk  pails,  stralners,  cans,  separator  parts,  milk  botUes,  etc. 


Fie.  3. — Open  and  small-top  milk  pails. 


count  and  in  less  sedi- 
ment in  the  milk,  be- 
cause  it  has  only  a 
small  opening  into 
which  dirt  may  fall. 
Small-top  milk  pails 
should  be  durable,  have 
smooth  seams,  be  easy 
to  milk  into,  be  easily 
eleaned,  and  have  only 
a  small  opening.  A 
number  of  such  pails 
are  on  the  market,  but 
any  tinner  can  convert 


WASHING  AND  STERILIZING  UTENSILS.' 


12 


Farmcrs'  Bulletin  602. 


the  source  of  most  bacteria  íound  in  inarket  milk  at  the  time  of  its 
production  and  before  bacterial  growth  lias  begun.  Experimente 
have  furnished  convincing  proof  of  the  contamination  of  milk  by 
unsterilized  utensils.  In  one  experiment,  milk  drawn  into  sterilized 
pails  had  an  average  of  only  6,306  bacteria  per  cubic  centimeter, 
while  samples  froni  unsterilized  pails  averaged  73,308. 

Besides  adding  large  numbers  of  bacteria  to  milk,  unsterilized 
utensils  usually  add  undesirable  types  of  bacteria.  Such  types  are 
the  ones  that  cause  milk  to  putrefy  and  undergo  changes  that  may 
make  it  dangerous.  Furthermore,  if  utensils  have  been  washed  in 
contaminatcd  water  and  are  not  sterilized,  diseasc  bacteria  may  be 
introduced  into  the  milk. 

Cans  which  have  not  been  properly  sterilized  and  dried  give  off 
foul  odors  after  having  stood  for  a  while  tightly  covercd.  This  is 
duc  to  the  action  of  decay-causing  bacteria  on  particles  of  milk 
solids  left  in  the  cans.  If  such  a  can  is  washed  and  sterilized  thor- 
oughly the  foul  odor  will  disappear,  and  will  not  return  upon  stand- 
ing.  Utensils  should  be  washed  and  sterilized  hnmediately  after 
use  in  order  to  prevent  the  multiplication  of  great  numbers  of  bac- 
teria on  the  inner  surface  of  the  utensils.  In  one  experiment,  milk 
showed  666,520  bacteria  per  cubic  centimeter  after  coming  in  con- 
tact  with  unsterilized  utensils,  even  though  the  utensils  had  been 
washed  (but  not  sterilized)  immediately  after  milking.  In  similar 
tests  in  which  8  hours  were  allowed  to  elapse  before  washing,  the 
average  bacterial  count  of  the  milk  was  1,607,000,  or  more  than  a 
million  greater  than  when  the  utensils  were  washed  immediately. 

The  best  remedies  for  dirty  utensils  are  plenty  of  hot  water,  an 
alkali  washing  powder,  a  stiff  brush,  and  steam.  First  of  all,  the 
utensils  must  be  thoroughly  cleansed,  as  sterilization  is  not  a  sub- 
stitute  for  washing.  First,  rinse  the  utensils  in  cold  or  lukewarm 
water;  then  wash  thoroughly  until  clean  with  hot  water  and  wash- 
ing powder,  using  a  stiff  brush.  Avoid  rags,  greasy  soaps,  and  soap 
powders. 

Sterilization  is  best  accomplished  with  steam.  Proper  steriliza- 
tion not  only  kills  bacteria  but  heats  the  utensils  enough  to  dry  thcin 
immediately,  thus  preventing  rust.  YVhere  steam  is  not  available 
utensils  may  be  immersed  in  water  and  boiled  for  5  to  10  minutes, 
but  this  method  is  cumbersome.  Steam  for  dairv  utensils  is  avail- 
able  for  even  the  smallest  dairies,  by  means  of  a  simple  steain 
sterilizer.1 

Moderate-sized  dairies  of  20  cows  or  more,  however,  should  install 
sterilizing  equipment  of  greater  capaeity.  This  may  be  a  metal  tank 2 

1  Farmcrs'  Dullctln  748.  A  Simple  Steam  Sterilizer  for  Farm  Dalry  l'tensll*. 

2  Circular  379,  l'uiversity  of  California  College  of  Agricultor?,  Berkcley.  Callf. 
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on  a  brick  or  masonry  foundation  as  show  n  in  figure  5.  Enougb  water 
for  washing  utensils  is  put  into  the  tank  and  a  fire  built  beneath. 
When  the  water  is  hot,  it  is  drawn  oíT  to  use  for  washing,  leaving  only 

about  1  indi  in  tlie  tank.   A  fter  the  utensils  aro  washed  they  aro  placed 


Fio.  4. — Stcrlllzlng  dairy  utensils  wlth  a  simple  stcaui  storilizer. 


in  the  tank  on  a  false  bottoin  which  is  slig.htly  higher  than  the  water 
remaining  in  the  tank.  The  cover  is  then  placed  tightly  o  ver  the 
tank.  Sufficient  steam  is  generated  from  the  boiling  water  to  sterilixe 
the  utensils  in  80  minutes.   This  type  of  sterilizbr  is  also  siiitable  for 
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milk  bottles,  wllich  can  not  be  conveniently  stcrilizcd  with  the  small 
apparatus  previously  rcfcrred  to. 

Tu  the  largor  dairies,  in  any  dairy  in  fact,  a  steam  boiler  furnishes 
the  best  source  of  steam  for  sterilization.  The  boiler  can  be  connected 
with  a  sterilizing  oven  built  of  concrete,  brick,  stone,  tile,  metal,  or 
wood.  The  utensils  should  be  placed  in  the  oven  and  steamed  for  at 
lcast  15  minutes.  The  steam  coil  placed  in  the  bottom  of  the  oven 
should  furnish  heat  enough  to  dry  the  utensils  after  sterilization. 

They  may  then  be 
left  in  the  sterilizer 
until  used.1  Thor- 
ough  drying  of 
dairy  utensils  after 
washing  and  steril- 
ization is  extremely 
importan  t.  The 
sterilizing  process, 
if  properly  p  e  r  - 
formed,  should 
heat  the  utensils  to 
such  a  temperature 
that  they  will  dry 
quickly. 

Particular  atten- 

tention  should  be  paid  to  the  sterilizing  temperature,  whieh  should 
be  at  lcast  205°  F.,  and  for  the  purpose  the  constant  use  of  a  ther- 
mometer  is  advised.  Utensils  should  be  left  exposed  to  a  tem- 
perature of  205°  P.  or  more  for  at  least  5  minutes.  Some  types  of 
sterilizers  genérate  steam  slowlv  and  the  length  of  exposure  at  205° 
F.  should  be  noted  rather  than  the  time  the  sterilizer  is  in  operation. 

If  the  simple  steam  sterilizer  shown  in  figure  4  is  used,  utensils 
should  be  inverted  in  a  olean,  dry  place,  free  from  dust  (preferably 
a  room  in  the  milk  house),  and  should  not  be  touched  until  needed. 

PREVENTING  CROWTH  OF  BACTERIA.3 

Milk  and  cream  should  be  cooled  and  kept  cool. 

Generally,  the  larger  numbers  of  bacteria  found  in  market  milk 
>vhen  it  reaches  the  consumer  are  due  more  to  the  multiplication  of 
the  bacteria  than  to  the  original  contamination.  This  great  multi- 
pl ¡catión  occurs  because  the  milk  is  not  properly  cooled  during  stor- 
ago.  transportation,  and  delivery.  The  rapidity  with  which  bacteria 
multiply  in  milk  at  different  temperatures  is  shown  in  Table  1. 


Fio.  5. — Hot-watcr  beater  and  sterilizer. 


'  Plans  for  the.  construotion  of  a  sterilizing  oven  can  be  obtained  free  from  the  Dairy 
División.  Bureau  of  Animal  Industry,  United  States  Department  of  Agrlculture. 
2  S'.udies  of  bacterial  growth  are  found  in  Depurtmeut  Bulletin  042. 
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TABLE  1.— Growth  of  bacteria  when  milk  is  held  at  50°  F.  and  at  68°  F. 


Tomoora- 

turo  oí 
milk(eF.). 

Number  oí  bacteria  per  cubic  centimeter. 

At  begin- 
ning. 

At  end  of 
ü  hours. 

At  end  oí 
12  hours. 

At  end  of 
24  hours. 

At  ond  of  40 
hours. 

50 

10 
10 

12 
17 

15 
242 

41 

Cl,  280 

62 

3, 574,  990 

At  the  above  rate  if  the  milk  had  contained  1,000  bacteria  per 
cubic  centimeter  at  the  beginning,  the  part  held  at  50°  F.  would 
liave  contained  4,100  bacteria  at  the  end  of  24  hours  while  that  held 
at  68°  F.  would  have  contained 
6,128,000.  The  effect  of  tempera- 
ture  upon  the  growth  of  bacteria 
is  shown  graphically  in  figure  6. 

Commercial  experience  con- 
firms  the  results  of  experimenta] 
work.  Milk  which  has  bcen  held 
for  severa]  hours  without  proper 
ref  rigeration  nearly  a  1  w  a  y  s 
shows  higher  counts  than  fresh 
milk  from  the  same  source.  At 
a  certain  ercamerv,  milk  received 
in  the  moruing  consisted  of  the 
previous  night's  milk  and  freeh 
morning's  milk,  which  were  kept 
sepárate.  During  six  summer 
months,  from  April  to  September,  inclusive,  478  sampies  of  the  morn- 
iug's  milk  showed  an  average  bacterial  count  of  800,026,  while  366 
sampies  of  milk  which  had  been  held  overnight  on  the  farms  liad  an 
average  bacterial  contení  of  2,406,357  bacteria  per  cubic  centimeter. 

A  survey  of  the  tempera  ture  at  which  milk  is  received  at  railroad  statlons 
for  shipment  to  market  during  the  hot  montlis  showed  tlie  average  temperature 
of  niornlnp'H  niilk  to  l>o  nhout  C>0°  F..  and  in  sonio  cnsos  it  wns  ns  hiprh  as 
S0°  F.  These  temperatures  are  much  too  high  to  permit  milk  to  be  shipped 
a  considerable  distance  without  souring.  Frequently  it  was  fouud  that  niorn- 
ing's  milk  was  rushed  from  the  farm  to  the  station  insufficicutly  eooled.  A 
large  part  of  the  animal  loss  from  sour  milk  is  due  to  the  shipping  of  milk 
at  too  high  a  temperature.1 

Milk  or  cream  must  be  cooled  promptly  to  a  temperature  of  50° 
F.  or  below  if  rapid  bacterial  growth  is  to  be  prevented. 

The  use  of  a  surface  cooler  is  espeeially  necessary  when  the  time  between 
milking  and  shipping  is  short.  If  warm  milk  is  ruu  over  a  surface  cooler 
and  then  set  in  a  tank  cooled  with  ice  to  40°  F.  or  below,  it  should  not  be 
difficult  to  cool  milk  to  50°  F.  within  an  hour  nfter  it  lea  ves  the  cow.  The 

»  Farmei  ts'  Uulletln  Í>7C,  Coollng  Milk  und  Cream  on  the  Farm. 


Fio.  0. — This  diagram  (aftor  Conn)  shows 
the  rapldity  with  which  bacteria  niul- 
tlply  in  milk  not  properly  cooled.  A 
single  Lactciium  (a)  in  24  hours  mul- 
tiplie.1  to  5  <í>)  in  milk  kept  at  50°  F. ; 
(c)  representl  the  numlior  that  develop 
from  n  single  bacterium  kept  24  hours 
in  milk  at  70°  F. 
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fuct  that  precooliufr  with  a  surface  cooler  is  not  prncticed,  and  that  ice  is 
not  put  into  the  coollns  tank  imtil  after  the  milk  is  put  there,  is  the  cause  of 
mucli  milk  reachiiií;  the  shipping  station  in  sumuier  at  so  hlgh  a  teraperature 
that  it  sours  on  the  way  to  the  city. 

The  hest  and  quickest  way  to  cool  milk  to  50°  F.  is  to  cool  it  over  a  surface 
cooler  with  the  coldest  available  water  and  then  set  the  cans  of  milk  in  a 
well-insulated  tank,  the  water  of  which  is  below  40°  F.1 

A  10-gallon  can  of  warm  inilk  precooled  with  water  at  55°  F. 
and  set  in  a  tank  of  ice  water  at  37°  F.  can  usually  be  cooled  to 

50°  F.  in  about  20 
minutes. 

Cream  sours 
more  slowly  than 
milk.  Thick  or 
rich  cream  does 
notsourso  quickly 
as  thin  cream  ; 
therefore,  ordi- 
narily,  milk  should 
be  separated  so  as 
to  produce  cream 
testing  from  30  to 
35  per  cent  but- 
terfat.  Such 
cream  makes  less 
bulk  to  han  di  e 
and  sours  moro 
slowly,  b  e  s  i  d  e  s 
leaving  more  skim 
milk  on  the  farm. 

Cream  should  be 
cooled  i  m  m  e  d  i  - 
ately  after  it  is 
separated  by  the 
same  methods  advised  for  milk.  If  only  a  small  quantity  is  handled, 
it  may  be  put  into  tall  cylindrical  cans,  called  "  shotgun  "  cans,  and 
these  placed  m  ice  water.  Fresh  cream  should  not  be  mixed  with 
previous  skimmings  until  it  has  been  thoroughly  cooled,  because  the 
addition  of  warm  cream  to  cold  hastens  souring  by  warming  up  the 
whole  mass. 

MATERIAL  AIDS  IN  DAIRYING  AND  GENERAL  CLEANLINESS. 

The  matters  discussed  under  this  heading  have  only  a  slight  iuflu- 
ence  upon  the  bacterial  count  of  milk,  but  they  must  not  be  neglected 
by  the  successful  dairyman.  They  are  valuable  to  him  and  to  the 
industry  as  a  whole.   Many  of  them  tend  to  make  work  lighter  and 


Pío.  7. — Honiemade  comen t  tank  for  cooling  milk  and  cream. 


1  Farmers*  Bulletln  97G. 
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add  to  the  health  and  production  of  thc  herd.  For  instance,  a  cow 
atable  with  smooth  walls  and  a  tight  floor  may  be  cleaned  with  very 
little  labor.  In  such  a  stable  it  is  possible  to  save  all  thc  liquid 
manure,  which  is  valuable  in  the  field  but  not  under  the  barn.  Abun- 
dant  light  and  proper  ventilation  in  the  barn  will  do  niuch  to  main- 
tain  health  and  comfort  in  the  herd.  In  fact,  it  can  be  safely  stated 
that  by  following  these  lesser  guides  to  sanitary  milk  production  the 
dairyman  will  gct  returns  in  labor  saved,  increased  milk  production, 
and  greater  vitality  in  the  herd. 

STABLE. 


Have  the  cow  stable  deán,  well  lighted,  and  well  ventilated. 

Whenever  possible,  the  stable  should  be  on  high  ground  with  good 
natural  drainage.    Poultrv  houses,  privies,  hog  sheds.  mamut'  piles, 


R|<l,  8. — Interior  of  ttte  «lairy  stable  <»n  the  fnrm  of  tlie  1'.  S.  Naval  Acmloraj-.  Tin»  con- 
»trut'tiou  is  sueh  as  tu  uiiuiuilzi'  the  lalior  uerrssary  tu  keep  floor,  walls,  ceillou,  nial 
stahlf  iittln^s  iu  a  cleau  and  sanitary  couditiou. 


or  feurroundings  which  pollute  the  stable  air  and  furnish  breeding 
places  for  flies  should  be  at  a  distance  from  the  cow  stable.  An  ideal 
site  for  a  barnyard  is  on  a  south  slope  which  drains  away  from  the 
stable.  If  the  barnyard  is  inclined  to  be  muddy  it  may  be  improved 
by  drainage  and  by  the  use  of  cinders  or  gravel.  A  clean  yard  is  a 
great  help  in  keeping  the  cows  from  becoming  soiled  with  mud  and 
manure. 
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The  stable  should  havo  a  hard,  waterproof  floor  which  can  be 
readily  cleaned.  A  dirt  floor  is  very  undesirable.  A  concrete  floor 
is  easily  cleaned  and  prevents  waste  of  the  liquid  manure,  but  tends 
to  be  cold ;  however,  extra  bedding  f or  the  cows  to  lie  on  will  remedy 
this  trouble.  The  gutter  back  of  the  cows  should  be  large  enough  to 
hold  the  droppings;  a  width  of  from  16  to  18  inches  with  a  depth 
of  7  inches  usually  is  suffícient.  The  gutter  should  incline  so  as  to 
drain  readily,  unless  the  liquid  is  taken  up  by  absorbents. 

Types  of  stalls  and  mangers  which  present  the  least  possible  sur- 
face  for  collecting  dust  and  dirt  and  the  least  obstruction  to  the  cir- 
culation  of  air  are  the  most  satisfactory  from  the  sanitary  point  of 
view.  Stalls  of  wood  have  many  fíat  surfaces  and  cracks  which  are 
difficult  to  keep  clean,  and  in  case  of  outbreaks  of  disease  are  not  so 
easy  to  disinfect  thoroughly  as  stalls  made  of  metal  pipes.  A  swing 
stanchion  is  usualty  prefcrred,  as  it  allows  the  cow  plenty  of  f reedom. 
A  low,  smooth  manger  without  sharp  angles  is  easy  to  keep  clean.  If 
the  cows  are  tied  facing  the  center  of  the  barn  the  walkway  behind 
them  should  be  5  feet  or  more  in  width  so  that  the  walls  will  not  be 
soiled  by  the  spattering  from  the  gutter  and  the  manure  carrier. 

The  most  common  defect  in  dairy  stables  is  a  lack  of  cleanliness: 
cobwebs  on  the  ceilings  and  manure  on  the  walls  are  too  common  in 
such  places.  The  dairyman  should  keep  his  stables  free  from  cob- 
webs, dust,  and  dirt,  which  is  not  difficult  if  stables  have  tight, 
smooth  ceilings  and  smooth  walls  without  ledges.  Unless  walls  and 
ceilings  are  painted,  whitewash  should  be  freely  applied  at  least 
twice  a  y  car,  as  it  helps  to  purify  the  stable  and  to  keep  it  light 

An  abundance  of  light  is  necessary ;  4  square  feet  of  glass  per  cow 
is  generally  sufficient  if  the  windows  are  well  distributed  and  not 
obstructed  in  any  way.  If  the  stable  is  built  with  its  length  north 
and  south  it  receives  the  purifying  benefit  of  both  the  morning  and 
afternoon  sunlight. 

Every  cow  stable  should  have  a  system  of  ventilation  to  keep  the 
air  f resh  and  puré  and  the  cows  comfortable  without  exposing  them 
to  injurious  drafts.  If  the  odor  in  the  stable  is  disagreeable  at  any 
time,  it  indicates  that  the  ventilation  is  deficient.  At  least  500  cubic 
feet  of  air  space  should  be  provided  for  each  cow.  Farmers  who 
desire  to  provide  proper  ventilation  in  cow  stables  can  obtain  infor- 
mation  on  this  point  by  applying  to  the  Dairy  División  of  the 
United  States  Department  of  Agriculture. 

MILK  HOUSE. 

Convenience  and  thorough  cleanliness  are  essential  in  the  milk 
house. 

The  building  in  which  the  milk  is  handled  should  be  convenient 
to  the  barn,  but  so  placed  as  to  be  free  from  dust  and  stable  odors. 
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Tho  ideal  place  for  it  is  in  a  wcll-draincd  spot  somcwhat  highcr 
than  thc  bani.  It  should  not  be  near  the  barnyard,  pigpen,  privy,  or 
other  sourcc  of  contaniination.  In  cold  climates  it  may  be  connectcd 
with  the  stable  by  a  covcrcd  but  well-ventilatcd  passageway  with 
self-closing  doors  at  cach  cnd  to  prevent  stablo  odors  from  passing 
to  the  milk  house.  With  proper  precautions  the  mük  house  niay  be 
in  thc  samo  building  as  thc  stable,  but  it  should  be  provided  with  a 
sepárate  entrance  and  the  walls  should  be  tight  and  without  a  dircct 
communicating  door  or  window. 

The  principal  purpose  in  building  a  milk  house  is  to  provide  a 
clean  place  where  dairv  producto  may  be  haudlod.    It  is  advisable 


Fio.  0. — A  sanltary  but  convenient  and  inexpenslve  milk  house  butlt  accordiuy  to  plans 
recommcndcd  by  the  United  States  Department  of  Agricultura 


to  divide  the  house.  handling  the  milk  in  one  room  and  washing 
the  utensils  in  another.  The  milk  house  and  all  its  equipment  should 
be  so  planned  that  unnecessary  steps  will  be  avoided  and  labor 
economized  to  the  greatest  extent.  Plans  for  milk  houses  are  given 
in  Farmers'  Bulletin  1214. 

Thorough  cleanliness  must  always  be  kept  in  mind;  thcrefore 
there  should  be  no  unnecessary  ledges  or  rough  surfaces  inside  the 
building  to  prevent  it  from  being  quickly  and  thoroughly  cleaned. 
Milk-house  floors  should  be  of  concrete  and  pitchcd  to  drain  through 
bell  traps.  Rounded  edges  at  the  walls  prevent  the  collection  of  dust 
or  dirt  and  make  the  room  easier  to  clean.  The  walls  and  ceilings 
may  be  made  of  matched  boards,  but  smooth  cement  plaster  on 
metal  lathing  is  better.  Ventilators  are  necessary  to  keep  the  air  in 
the  milk  room  frcsh  and  free  from  musty  and  other  undesirable 
odors,  and  to  carry  off  steam  from  the  wash  room.   Windows  are  of 
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prime  importance,  as  they  let  in  f resh  air  and  sunlight,  and  facilítate 
work.  In  summer  the  doors  and  windows  should  be  screened  to  keep 
out  flies  and  other  insects. 

It  is  convenient  to  have  a  plentiful  supply  of  cold,  running  water 
at  the  milk  house.  The  supply  may  be  piped  from  an  elevated  tank 
fed  by  a  windmill,  engine,  hand  pump.  or  hydraulic  ram.  The  dairy- 
man  can  ill  afford  to  s])end  his  time  in  carrying  water  in  a  pail  to 
cool  his  milk  and  wash  his  utensils.  Provisión  must  also  be  made 
for  supplying  an  almndanco  of  hot  water  to  clean  and  wash  utensils. 

UTENSILS. 

Have  utensils  that  are  easily  cleaned. 

All  utensils  which  come  in  contact  with  milk  should  be  made  of 
durable,  smooth.  nonabsorbent  material.  Wooden  utensils  are  hard 
to  sterilize  and  should  never  be  used  for  milk.  Badly  battered  or 
rusty  utensils  aro  objectionable.  as  they  are  hard  to  clean,  and  contact 
with  rusty  iron  may  injure  the  flavor  of  milk  and  milk  producís. 
Avoid  all  utensils  having  complicated  parts.  crevices.  or  inaccessible 
places  which  are  hard  to  clean  properly. 

MILKING  AND  CABE  OF  MILK. 

Have  clean  suits  for  the  milkers;  keep  the  milk  clean  and  cool. 

After  the  cows  are  prepared  for  milking,  each  milker  should  wash 
his  hands  thoroughly  with  soap  and  water  and  put  011  a  pair  of  clean 
overalls  and  a  jumpor.  or  wear  a  suit,  preferably  white,  which  is 
used  for  no  other  purpose.  Suits  enough  should  be  provided  so  that 
a  clean  one  is  always  available.  They  should  be  washed  regularly, 
and  oecasionally  they  should  be  sterilized  with  steam  or  boiled. 
Kvcn  the  milk  stool  should  be  clean  to  avoid  soiling  the  milker's  hands. 

Milking  should  be  performed  only  with  clean,  dry  hands,  or  with  a 
properly  cleaned  and  sterilized  milking  machine.1  The  practice 
of  wetting  the  hands  with  milk  is  a  filthy  one  ;  it  adds  bacteria  and 
sediment  to  the  milk,  and  is  Hable  to  cause  the  cows'  teats  to  chap  in 
the  wintertime.  Milking  should  be  done  quickly  and  thoroughly, 
without  violent  jerking  of  the  teats. 

After  each  cow  is  milked,  the  pail  of  milk  should  be  removed  imme- 
diately  to  the  milk  house.  Pails  of  milk  should  not  be  allowed  to 
stand  in  the  barn.  The  milker  should  remember  always  that  he  is 
handling  a  human  food  which  is  very  easily  contaminated.  Therefore 
it  would  be  well  that  soap,  clean  water,  and  towels  should  be  readily 
accessible  so  that  the  hands  may  be  washed  after  milking  each  cow. 

After  milk  is  taken  to  the  milk  house  it  should  be  weighed,  strained, 
and  cooled  at  once.  The  object  of  weighing  is  to  keep  the  records  of 
the  yield  of  each  cow  so  as  to  determine  the  profitable  and  unprofit- 

1  Farmers'  HulUtin  i:il5,  Cloaning  M.lklns  Machima. 
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able  cows  in  the  herd.  Al  1  milk  should  be  strained  to  remove  anv  in- 
soluble  dirt  that  may  havo  fallen  into  it.  This  is  best  done  through  a 
layer  of  sterile  absorbent  eotton  placed  between  two  clean,  sterilized 
strainer  eloths,  or  through  special  straining  cloth.  Straining  milk 
improves  its  appearanee,  but  does  not  remove  the  bacteria  carried  into 
it  by  dirt;  therefore  dirt  should  be  kept  out  of  milk  by  cleanly  ineth- 
ods.  A  supply  of  strainer  eloths  should  be  ready  for  use  at  all  times 
so  that  when  one  becomes  soiled  another  can  be  substituted  imme- 
diately.  Strainer 
eloths  should  be 
thoroughlv  washed 
in  warm  water  and 
sterilized  by  boil- 
ing  for  5  minutes, 
or  steaming  at  205° 
F.  or  more  for  a 
similar  period. 

While  cooling 
¡un!  in  storage  the 
cans  of  milk  should 
be  kept  covered  to 
prevent  the  en- 
trañe* of  dust.  dirt. 
inseets,  and  other 
sources  of  contam- 
ination.  "Warm, 
fresh  milk  should 
not  be  mixed  with« 
the  cold  milk  of  the 
previousmilking.  as 
such  a  practice  re- 
sidís in  warminir 
up  the  milk  which 
has  previously  been 
cooled. 

Milk  should  be  promptly  eooled  and  kept  cool.  Tt  should  be  kept 
in  ice  water  until  it  is  loaded  on  the  wagón  to  go  to  the  station  or 
receiving  plant.  Bottled  milk  may  be  kept  cold  during  transporta- 
tion  by  the  use  of  cracked  ice  placed  in  the  crates.  Cans  of  milk 
may  be  protected  from  the  heat  of  the  sun  by  jackets  or  by  blankets, 
which  will  help  keep  the  milk  cool  and  in  winter  will  provide  a 
covering  for  the  milk  to  prevent  freezing. 


Fio.  10. — Milk  leed  iu  Cíate,  ready  for  trun»i>urtation. 
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GLEAN  MILK  is  milk  of  good  flavor  from  healthy 
cows,  that  is  free  from  dirt  and  contains  only  a 
small  number  of  bacteria,  none  of  which  are  harmful. 

Bacteria  are  tiny,  single-celled  plants,  invisible  to 
the  naked  eye.  So  far  as  possible  they  should  be 
kept  out  of  milk,  and  those  that  do  get  in  should  be 
preven ted  from  multiplying  by  promptly  cooling  the 
milk. 

Bacteria  dangerous  to  human  health  may  come 
from  unhealthv  cows  and  milkers,  contaminated 
water  supplies,  flies,  or  filth. 

Great  numbers  of  bacteria  may  be  introduced  into 
milk  from  the  body  of  the  cow  and  from  unsterilized 
utensils.  Easily  applied  preven tives  are  cleaniñg  the 
cows,  the  use  of  small-top  milk  pails,  and  sterjMza- 
tion  of  utensils. 

Prompt  cooling  to  low  temperatures  prevents  bac- 
terial growth  and  aids  in  producing  better  milk, 
which  will  keep  longer  and  make  finer  dairy 
producís. 

Clean,  well-constructed  stables  aid  in  producing 
clean  milk,  as  does  a  sepárate  milk  room  in  which 
the  product  is  handled. 


Washington,  D.  C.  Issued  August,  1914;  revlsed  June,  1925 
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ECONOMIC  IMPORTANCE  OF  CLEAN  MILK 

NO  GREATER  FIELD  of  usefulness  exists  tlian  the  production  . 
of  milk  for  human  food.  Milk  is  a  good  food  for  growing 
children.  It  helps  to  make  tlicm  strong,  useful  citizens.  Adults,  too, 
especially  invalids  and  those  weakened  by  improper  nourishment, 
need  milk  in  the  diet  to  repair  waste  and  build  up  strong  new  tissue. 
Recent  investigations  in  nutrition  have  shown  that  milk  contains 
certain  dietary  factors,  called  vitamins,  which  are  essential  for  the 
proper  growth  and  health  of  the  human  body. 

Milk  production  also  carries  responsibilities.  AVhen  carelesslv 
producea  and  improperly  handled  milk  may  be  the  means  of  spreaóf- 
ing  disease.  Every  owner  of  a  dairy  herd  should  consider  it  his  duty 
to  himself  and  to  the  community  to  keep  only  healthy  cows,  supnly 
them  with  wholesome  feed,  and  keep  them*  in  clean,  comfortaofe 
quarters. 

The  milkers  and  all  who  handle  milk  should  realize  that  they  have 
in  their  charge  a  food  which  is  easily  contaminated  and  therefore 
should  take  all  reasonable  precautions  to  prevent  it  from  becoming  a 
source  of  danger  to  themselves  and  others. 

BACTERIA  IN  MILK 

All  milk,  unless  collected  under  very  exceptional  circumst anees, 
contains  some  bacteria  (single-celled  piants  so  small  that  they  can 
not  be  seen  with  the  naked  eye).   Milk  furnishes  all  the  food  ma- 
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terial  and  other  necessary  conditions  for  bacterial  growth.  The  bac- 
teria commonly  found  in  milk  grow  most  rapidly  at  temperatures  be- 
tween  80°  and  100°  F.  Some  bacteria,  at  maturity,  divide  to  form 
two  bacteria,  and  under  favorable  conditions  the  two  new  individuáis 
may  beconie  full  grown  and  repeat  the  process  of  división  in  f rom  20 
to  30  minutes.  At  temperatures  below  those  most  favorable  the 
growth  of  bacteria  is  rotarded  but  continúes  slowly,  except  at  very 
low  temperatures.  Growth  at  70°F.  is  rapid,  at  50°F.  it  is  much 
retarded,  and  at  40°  F.  or  below  it  is  very  slow.  A  few  kinds  of  bac- 
teria continué  to  grow,  however,  even  at  the  freezing  point. 

Many  of  the  bacteria  ordinarily  found  in  milk  produce  no  ap- 
parent  change  in  it.  Other  kinds  may  change  the  flavor  without 
changing  the  appearance,  while  some  of  the  most  common  types 
of  bacteria  cause  marked  changes  in  both  appearance  and  flavor. 
In  the  latter  class  are  included  the  bacteria  which  sour  milk  by 
converting  the  milk  sugar  into  lactic  acid,  and  those  which  form  a 
sweet  curd.  Another  type  of  bacteria  decomposes  the  casein  and  al- 
bumen in  the  milk  and  causes  putrefaction  and  bad  odors. 

The  number  of  bacteria  in  milk,  depends,  first,  on  the  number  of 
bacteria  in  the  udder  of  the  cow,  secondlv,  on  the  amount  of  contam- 
ination  from  outside  sources,  and  thirdly,  on  the  rapidity  of  the 
bacterial  growth.  The  rate  of  growth  or  increase  depends  on  the 
temperature  at  which  the  milk  is  held. 

DEFINITION  OF  CLEAN  MILK 

While  a  rigid  application  of  the  definition  of  the  word  "clean" 
would  cxclude  milk  which  contains  foreign  matter  or  any  bacteria 
whatever.  for  ordinary  purposcs  wc  may  uudcrstand  that  clean  milk 
•  is  milk  of  good  flavor  from  healthy  cows,  that  is  free  from  dirt 
and  contains  only  a  small  number  of  bacteria,  none  of  which  are 
harmful. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  CONSUMER 

The  consumer  is  interested  in  clean  milk  primarily  because  no  one 
cares  to  use  a  food  which  is  not  produced  and  handled  under  sanitary 
conditions.  He  has  a  more  direct  interest,  however,  because  of  the 
danger  of  contracting  disease  which  may  be  communicated  by  the 
use  of  contaminated  milk.  Serious  epidemics  of  typhoid  fever,  septic 
sore  throat,  and  other  diseases  hnvc  been  spread  through  milk 
which  was  not  carefully  produced  or  properly  pasteurized.  The 
weight  of  scientific  evidence  at  present  indicates  that  tuberculosis 
may  be  transmitted  from  animáis  to  human  beings,  chiefly  young 
children,  by  the  consumption  of  raw  milk  containing  tubercle 
bacilli.    (Raw  milk  is  milk  that  has  not  been  pasteurized.) 

Cleanliness  is  not  an  absolute  safeguard  against  disease,  but  it  is  a 
great  factor  in  preventing  contamination.  From  a  health  point  of 
view,  there  ;s  danger  not  only  from  milk  that  contains  the  specific 
disease-producing  bacteria  previously  mentioned,  but  also  from  milk 
that  contains  large  numbers  of  miscellaneous  bacteria,  which  may 
cause  serious  digestive  troubles,  especialiy  in  infants  and  invalids, 
whose  diet  consists  chiefly  of  milk.  A  minor  consideration  is  the  loss 
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to  the  consumer  from  milk  souring  or  otherwise  spoiling  before  it 
can  be  used.  The  cleaner  the  milk  the  longer  it  will  keep  good 
and  sweet. 

IMPORTANCE  OF  CLEAN  MILK  TO  THE  PRODUCER 

Clean  milk  benefits  not  only  the  consumer  but  the  milk  producer 
as  well.  Most  produce  rs  of  market  milk  ha  ve  experienced  the  loss 
of  having  a  shipment  of  milk  re f used  or  returned  beeause  it  reached 
the  market  sour,  tainted,  or  otherwise  in  poor  condition.  Although 
the  milk  may  be  used  for  feeding  pigs,  it  usually  is  a  complete  loss 
to  the  producer,  since  the  cost  of  transportaron  back  to  the  farm 
usually  exceeds  the  valué  of  the  milk.  Frequentty,  also,  the  producer 
depends  on  a  certain  market  as  an  outlet  for  his  milk  and  has  no 
means  for  utilizing  small  quantities  at  uncertain  intervals  at  the 
farm.  Another  important  consideration  is  the  unpleasant  effect 
which  the  receipt  of  sour,  tainted,  or  otherwise  unsalable  milk  has 
upon  the  purchaser.  Delivering  milk  of  that  kind  usually  results  in 
the  loss  of  the  confidence  of  the  dealer,  or,  if  it  is  delivered  directly  to 
the  consumer,  the  loss  of  customers.  Clean  milk  means  fewer  com- 
plaints,  a  better  class  of  patrons,  and  a  steady  market  for  the 
product. 

To  safeguard  the  purity  of  the  milk  is,  i n  several  ways,  a  protec- 
tion  to  health  on  the  farm :  First,  the  health  of  the  members  of  the 
farmers'  family,  who  use  a  portion  of  the  milk;  and,  second,  the 
health  of  the  calves,  which  hve  largely  on  milk.  Healthy  cows  to 
breed  from  and  puré  milk  to  feed  from  are  two  important  factors 
in  rearing  thrifty  calves  and  in  the  development  and  maintenance 
of  a  healthy  and  profitable  herd.  Aside  from  these  immediate  and 
definí  te  benefits  there  is  another  consideration,  not  immediately  meas- 
urable  but  of  much  influence.  No  one  can  learn  to  produce  good, 
clean  milk  without  learning  proper  methods  of  care  and  management 
of  the  herd,  and  the  study  of  these  things  leads  to  greater  care  in 
managing  the  business. 

PROTECTION  FROM  SPECIFIC  DISEASES 

It  has  long  been  recognized  that  milk  may  carry  bacteria  which 
can  cause  disease  in  human  beings.  These  bacteria  may  come  from 
the  cow  or  the  milker,  or  from  otner  sources  on  the  farm. 

HEALTH  OF  CATTLE 

Remove  tuberculous  cattle. 

Tuberculosis  probably  is  the  most  dangerous  and  widespread  dis- 
ease of  cattle  that  can  endanger  the  safety  of  milk.  The  following 
quotations  from  Farmers'  Bulletin  473  on  tuberculosis  give  an  idea 
as  to  its  danger  to  human  health  as  well  as  its  disadvantages  to  cattle 
owners : 

Tuberculosis  is  eontagious,  or  "  eatching."  It  spreads  from  eow  to  cow  in  a 
herd  until  most  of  tbem  are  affected.  Tbis  may  not  attract  much  notice  from 
the  owner,  as  the  disease  is  slow  to  develop,  and  a  cow  may  be  affected  with  it 
for  several  months  and  sometimes  years  before  any  signs  of  ill  health  are  to 
be  seen. 

The  calves  in  such  a  herd  do  not  long  remain  healthy.  They  catch  the  dis- 
ease before  they  are  many  months  oíd,  and  are  a  souree  of  loss  instead  of  gain. 
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Regarding  the  losses  from  tuberculosis  the  same  bulletin  states: 

The  aggrejjate  of  these  losses  among  cattle  and  liogs  is  enoruious,  amountlng 
to  millions  of  dollars  every  year,  besides  materlally  decreasiitg  the  food  supply 
of  the  country. 

Tuberculosis  in  dairy  cows,  especially  when  the  udder  is  affected, 
may  be  the  cause  of  tuberculosis  in  human  beings.  Most  of  the  tuber- 
culosis of  children  is  of  the  bones,  joints,  and  digestí  ve  tract,  lead- 
ing  to  the  theory  that  milk  may  be  one  of  the  chief  causative  agents. 
In  adults  most  of  the  tuberculosis  found  affects  the  lungs. 

Cows  should  be  tested  for  tuberculosis  at  least  once  a  year  by  a 
capable  veterinarian,  and  if  disease  is  found  the  test  should  be  made 
twice  a  year.  All  cows  which  react,  showing  that  they  are  infected 
with  the  disease,  should  be  removed  from  the  herd  and  the  stable 
and  premises  thoroughly  disinfected.1  All  animáis  purchased  for 
the  herd  should  be  tuberculin  tested  before  they  are  brought  to  the 
farm.  Even  then  they  should  be  kept  sepárate  from  the  other 
animáis  for  at  least  60  days  and  retested  before  being  placed  with 
the  herd. 

No  slimy,  ropy,  or  watery  milk,  or  milk  which  is  abnormal  in  any 
respect,  or  which  comes  from  an  animal  that  appears  sick  or  out  of 
conditon,  should  be  consumed  by  human  beinms.  As  a  rule  milk 
from  a  cow  15  days  before  calving  or  during  the  first  5  days  after 
calving  should  not  be  used.  It  is  well  not  to  use  milk  from  cows  that 
have  been  given  powerful  drugs  which  may  pass  into  the  milk.2 

HEALTH  OF  MILK  HANDLERS 

Those  who  handle  milk  should  be  hcalthy. 

Some  communicable  diseases  which  do  not  origínate  with  the  cow 
may  be  carried  by  milk.  The  bacteria  causing  these  diseases  drop 
into  the  milk,  are  introduced  unknowinglv  by  the  milker,  are  carried 
by  flies,  or  come  from  contaminated  utensils.  Many  of  these  bacteria 
grow  in  milk,  and  u  milk-borne  "  epidemics  have  been  caused  by  them. 
Diseases  which  may  be  carried  by  milk  include :  Tuberculosis,  typhoid 
fever,  diphtheria,  scarlet  fever,  and  septic  sore  throat.  Bacteria 
causing  these  and  other  diseases  can  be  carried  by  people  who  are 
apparently  well,  or  at  least  are  well  enough  to  perform  their  work. 

Great  care  must  be  taken  to  have  only  healthy  people  handle  milk 
or  anything  with  which  it  may  come  into  contact.  No  one  should  go 
from  a  sick  room  where  an  infectious  disease  exists  to  take  part  in 
any  dairy  operations. 

WATER  SUPPLY 

Have  puré  water. 

The  water  supply  of  dairy  farms  should  be  caref  ully  examined  and 
its  purity  established.  The  farmer  owes  this  protection  to  his  own 
family,  to  his  business  interests,  and  to  those  who  use  milk  that  comes 
from  his  dairy.  Contamination  of  water  may  lead  to  typhoid  fever. 
All  water  on  the  farm,  even  that  to  which  only  the  cattle  have  access, 


>  Dlrections  for  disinfectlng  atables  are  given  ln  Farmers*  Bulletin  9í>4. 

«The  following  bulletlns  deal  with  cattle  disenso*.  Whlle  not  of  dlrect  bearlng  on  the 
cleanlfness  of  milk,  they  are  of  interest  to  dairymen.  Farmers'  Bulletin  206,  Milk  Fever, 
Farmers'  Bulletin  569.  Texas  Fever.  Farmers*  Bulletin  666.  Foot-and-Mouth  Disease. 
Farmers'  Bulletin  1017,  Cattle  Seab.  Farmers*  Bulletin  1018,  HeiiK.rrhagic  Septicemia. 
Farmers'  Bulletin  1069,  Tuberculosis  in  Uve  Stock. 
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should  be  above  suspicion  as  to  its  purity.  If  cows  wade  in  polluted 
water?  disease  bacteria  may  adhere  to  their  bodies  and  later  fall  into 
the  milk  pails.  Especial  attention  should  be  paid  to  the  purity  of  the 
water  with  which  milk  pails  and  other  utensils  are  washed.8 

DISPOSAL  OF  WASTE 

Dispose  properly  of  stable  manure  and  privy  deposits. 

Disease  may  be  spread  from  farm  to  farm  and  milk  may  become 
infected  if  care  is  not  taken  in  the  disposal  of  wastes  from  human 
beings  and  domestic  animáis.  Disease-producing  bacteria  may  be 
carried  from  exposed  excreta  by  flies,  rats,  birds,  etc.,  or  they  may 
be  washed  into  tne  water  supply.  For  this  reason  stable  manure  and 
privy  deposits  should  be  properly  disposed  of. 

Whenever  possible,  stable  manure  should  be  hauled  directly  to  the 
field  and  spread  at  once.    When  this  is  not  feasible  a  covered  storage 

Eit  or  bin  may  be  provided  at  a  distance  from  the  stable  and  milk 
ouse.  Such  treatment  of  manure  not  only  is  a  health  measure  but 
it  is  an  economy  in  farm  practice,  as  it  reduces  waste  of  valuable 
fertilizing  materials.    (See  fig.  1.) 

The  proper  disposal  of  human  excreta  is  highly  important  and  it 
is  easily  accomplished  in  a  number  of  ways.  Indoor  toilets,  either 
chemical4  or  connected  with  a  sewerage  system,B  are  practicable  for 
farm  homes.  If  privies  are  used  they  should  be  of  a  sanitary  type6 
and  the  conten ts  should  be  frequentíy  removed  and  either  burned, 
treated  with  powerful  chemicals,  or  buried. 

FLIES 

Fight  the  fly. 

The  fly  is  one  of  the  greatest  enemies  of  health.  Flies  breed  in 
filth  and  from  it  they  may  carry  contagión  into  our  houses  and  to 
the  food  we  eat.  They  are  usually  abundant  on  dairy  farms,  being 
attracted  by  the  cattle,  accumulations  of  manure,  spilled  milk,  and 
other  feeding  or  breeding  grounds.  Special  care  should  be  taken  to 
exelude  them  from  places  where  milk  is  handled  and  stored,  for  if 
they  gain  access  to  milk  or  walk  over  milk  utensils  they  may  leave 
dangerous  contamination.  Breeding  j)laces  should  be  destroyed  or 
rendered  harmless,7  and  measures  taken  to  screen  flies  from  dairy 
rooms  and  to  trap  or  catch  them.8* 9 

PREVENTION  OF  HIGH  BACTERIAL  COUNTS  IN  MILK 

Keep  down  the  bacterial  count  in  your  milk. 

Farmers  should  produce  and  market  milk  and  cream  having  a  low 
bacterial  count.10  In  most  places  health  regulations  require  it  for  the 

a  Farmers'  Bulletin  1426,  Farm  Plumbing. 

«Reprint  No.  404  from  Public  Health  Reporta,  United  States  Public  Ilealth  Service, 
Chemical  Closets. 

«Farmers*  Bulletin  1426,  Farm  Plumbing.  Also  Cornell  Readlng  Course,  Vol.  III,  No. 
69,  Sanitation  Serles  No.  4,  Sewage  Disposal  for  Country  Homes. 

*  Public  Health  Bulletin  80,  United  States  Public  Health  Service.  A  Sanitary  Privy 
System  for  L'nsewered  Towns  and  Vlllages. 

*  Farmers'  Bulletin  1408,  The  House  Fly. 

*  Farmers'  Bulletin  7.14,  Flvtraps  and  Their  Operation. 
»  Farmers'  Bulletin  1007,  The  Stable  Fly. 

10  The  bacterial  count  representa  the  number  of  bacteria  found  ln  a  cubic  centimeter 
(c.  c.)  and  is  determlned  by  allowlng  the  bacteria  from  a  deflnite  quantity  of  milk  to 
grow  on  a  culture  médium  and  counting  the  number  of  colonies,  each  of  which  repre- 
senta the  growth  from  one  bacterium. 
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protection  of  the  consuming  public.  High  bacterial  counts  usually 
result  in  economic  losses  from  sour  milk  and  low-grade  dairy  prod- 
ucts.  Such  low-grade  producís  sell  at  a  lower  price  and  tend  to  Umit 
consumption. 

Many  factors  enter  into  the  production  of  milk  of  a  low  bacterial 
contení,  but  recent  investigations  have  demonstrated  that  the  use  of 
a  few  simple  precautions  will  result  in  satisfactory  control  of  bac- 
terial contamination  and  growth.  The  more  important  factors  which 
reduce  the  bacterial  count  to  the  greaíest  degree  with  the  smallest 
outlay  of  time  and  money  are  described  l)elow. 

In  market  milk  most  oí  the  bacteria  come  from  the  body  of  the  cow 
and  from  unclean  milk  utensils.    Under  certain  condiíions  the  bac- 


Fia.  1. — A  Himple  and  efflcient  way  of  handling  manure  on  a  amall  dniry  farm.  Tho 
di  red  huul  to  the  ñeld  reduces  manure  losses  and  keeps  the  barnyard  eleau 

íerial  count  may  be  very  large,  because  of  bacterial  multiplication. 
The  following  grouping  of  "  major  factors  n  may  be  made : 


Source  of  trouble 

Body  of  the  cow. 
Unclean  utensils. 
Growth  of  bacteria. 


Remedy 

Clean  cows. 

Small-top  milking  pails. 
Thorough  washing  and  ster- 

ilization. 
Prompt  cooling  and  stor- 

age  at  low  temperatures.11 


CLEAN  COWS 


Clean  the  cow. 

The  body  of  the  cow,  especially  that  part  of  the  belly,  flanks,  and 
udder  that  is  immediately  above  íhe  milk  pail,  may  be  the  source  of 

*  Farmers*  Bulletin  í)7tí  givea  dftalls  of  milk  eooling. 
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many  bacteria  in  the  milk.  Manure,  loóse  hairs,  beddinp,  and  other 

foreiprn  matter  carryin£  great  numbors  of  bacteria  drop  into  the 
ail  durin*;  the  milking.  In  fact,  samples  of  fresh  cow  manure 
ave  been  known  to  contain  nearly  50,000.000  bacteria  per  gram. 
There  are  453.G  jrrams  in  1  pound. 

The  best  method  of  prevention  is  to  ha  ve  the  cows  clean  at  milk- 
ing time.  Far  more  reason  exists  for  the  daily  grooming  of  a  cow 
that  produces  human  food  than  of  a  horse.  Custom,  however,  de- 
mands  that  the  horse  be  kept  clean,  and  that  custom  should  include 
cows  on  farms  where  milk  is  produced.  Cows  on  pasture  usually 
keep  cleaner  than  when  in  the  barn,  but  though  they  appear  clean 
the}r  may  be  very  dusty  and  need  to  be  brushed  Ijefore  each  milking. 


Pío.  2. — t'leanin»;  oflf  1  lio  cows  in  a  modera  dairy  baru.    A  clean  cow  is  tlic  Ürst  step 

in  tlu>  pnxliu  ilon  of  clean  milk 


Whcn  kept  in  stablos  cows  ívfjuire  a  thorough  grooming  at  loast  once 
every  day.  It  is  well  to  clip  the  long  hairs  from  the  udder,  flanks, 
and  tail,  in  order  that  dirt  may  not  cling  to  them.  Before  milking, 
the  udders,  flanks,  and  bellies  of  all  cows  should  be  carefully  wiped 
with  a  clean,  damp  cloth  to  remove  any  dust  or  loóse  hairs.  If  very 
dirty,  these  parts  should  be  washed  clean.  Sufficient  bedding,  proper 
stable  construction,  and  frequent  removal  of  manure  are  also  things 
which  will  aid  in  keeping  the  cows  clean. 

Cleaning  cows  has  oeen  found  to  have  a  marked  effect  in  lowering 
the  bacterial  count.  In  an  experiment  in  which  open,  sterilized  milk 
pails  were  used,  samples  of  fresh  milk  from  dirty  cows  had  an  aver- 
age  bacterial  count  of  55,208  per  cubic  centimeter,  while  samples  of 
fresh  milk  from  clean  cows  with  udders  and  teats  washed  had  an 

53184  o—  25  2 
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average  count  of  only  4,947  bacteria  per  cubic  centimeter.  (A  cubic 
centimeter  is  about  16  drops.) 

SMALL-TOP  MILK  PAILS 

Use  small-top  pails. 

Most  of  the  dirt  in  milk  falls  from  the  body  of  the  cow  into  the 
pail  at  milking  time ;  henee  it  is  easy  to  see  the  valué  of  a  pail  which 
is  partly  covered.  The  use  of  such  a  pail  results  in  a  lower  bacterial 
count  and  in  less  sediment  in  the  milk,  because  it  has  only  a  small 
opening  into  which  dirt  may  fall.  Small-top  milk  pails  should  be 
durable,  have  smooth  seams,  be  easy  to  milk  into,  be  easily  cleaned, 
and  have  only  a  small  opening.   A  number  of  such  pails  are  on  the 

market,  but  any  tinner 
can  convert  an  ordi- 
nary  pail  into  a  small- 
top  pail  very  cheaply 
by  the  addition  of  a 
hood,  as  shown  in  Fig- 
ure 3. 

The  use  of  a  small- 
top  pail  may  seem  awk- 
ward  at  first,  but  it  will 
soon  be  found  that 
milk  can  easily  be 
drawn  into  the  open- 
ing. The  reduction  in 
the  quantity  of  dirt  in 
the  milk  as  shown  on 
the  strainer  will  be 
surprising.  In  nearly  every  case  where  the  small-top  pail  is  used 
there  is  less  sediment  in  the  milk,  as  shown  by  the  resulting  cotton 
disks  after  milk  is  run  through  a  sediment  tester.  For  example, 
the  average  number  of  bacteria  per  cubic  centimeter  in  80  samples 
drawn  into  a  small-top  pail  was  found  to  be  29,263,  while  an  equal 
number  of  samples  drawn  into  an  open  pail  averaged  87,380. 

WASHING  AND  STERILIZING  UTENSILS" 

Wash  and  sterilize  dairy  utensils. 

Dairy  utensils  which  have  not  been  properly  washed  and  sterilized 
contain  large  numbers  of  bacteria.  Indeed,  dirty  utensils  are  usually 
the  source  of  most  bacteria  found  in  market  milk  at  the  time  of  its 
production  and  before  bacterial  growth  has  be^run.  Experiments 
nave  furnished  convincing  proof  of  the  contamination  oí  milk  by 
unsterilized  utensils.  In  one  experiment  milk  drawn  into  sterilized 
pails  had  an  average  of  only  6,306  bacteria  per  cubic  centimeter, 
while  samples  from  unsterilized  pails  averaged  73,308. 

Besides  adding  large  numbers  of  bacteria  to  milk,  unsterilized 
utensils  usually  add  undesirable  types  of  bacteria.  Such  types  are 
the  ones  that  cause  milk  to  putreiy  and  undergo  changes  that  may 
make  it  dangerous.    Furthermore,  if  utensils  have  been  washed  in 

uThe  word  *'  utensils  "  as  nsed  In  this  bulletin  meaos  any  appllance  which  comes  Into 
contact  witli  milk  or  cream  durlng  production  or  handling.  It  luclude.s  such  artlcles  as 
milk  pails,  stralners,  cans,  separator  parts,  milk  bottles,  etc. 


Fio.  3.— Open  and  small-top  milk  pails. 
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contaminated  water  and  are  not  sterilized,  disease  bacteria  may  be 
introduced  into  the  milk. 

Cans  which  have  not  been  properly  sterilized  and  dried  give  off 
foul  odors  after  having  stood  for  a  while  tightly  covered.  This  is 
due  to  the  action  of  decay-causing  bacteria  on  particles  of  milk 
solids  left  in  the  cans.  If  such  a  can  is  washed  and  sterilized  thor- 
oughly  the  foul  odor  will  disappear,  and  will  not  return  upon  stand- 
ing.  Utensils  should  be  washed  and  sterilized  immediately  after 
use  in  order  to  prevent  the  multiplication  of  great  numbers  of  bac- 
teria on  the  inner  surface  of  the  utensils.  In  one  experiment,  milk 
showed  666,520  bacteria  per  cubic  centimeter  after  coming  in  con- 
tact  with  unsterilized  utensils,  even  though  the  utensils  had  been 
washed  (but  not  sterilized)  immediately  after  milking.  In  similar 
tests  in  which  8  hours  were  allowed  to  elapse  before  washing,  the 
average  bacterial  count  of  the  milk  was  1,667,000,  or  more  trian  a 
million  greater  than  when  the  utensils  were  washed  immediately. 

The  best  remedies  for  dirty  utensils  are  plenty  of  hot  water,  an 
alkali  washing  powder,  a  stiíF  brush,  and  steam.  First  of  all,  the 
utensils  must  oe  thoroughly  cleansed,  as  sterilization  is  not  a  sub- 
stituto for  washing.  First,  rinse  the  utensils  in  cold  or  lukewarm 
water,  then  wash  thoroughly  until  clean  with  hot  water  and  wash- 
ing powder,  using  a  stiff  Drush.  Avoid  rags,  greasy  soaps,  and  soap 
powders. 

Sterilization  is  best  accomplished  with  steam.  Proper  steriliza- 
tion not  only  kills  bacteria  but  heats  the  utensils  enough  to  dry  them 
immediately,  thus  preventing  rust.  Where  steam  is  not  available 
utensils  may  be  immersed  in  water  and  boiled  for  5  to  10  minutes, 
but  this  method  is  cumbersome.  Steam  for  dairy  utensils  is  avail- 
able for  even  the  smallest  dairies,  by  means  of  a  simple  steam 
sterilizer. 

Moderate-sized  dairies  of  20  cows  or  more,  however,  should  install 
sterilizing  equipment  of  greater  capacity.  This  may  be  a  metal 
tank18  on  a  bnck  or  masonry  foundation  as  shown  in  Figure  5. 
Enough  water  for  washing  utensils  is  put  into  the  tank  and  a  fire 
built  beneath.  When  the  water  is  hot,  it  is  drawn  off  to  use  for  wash- 
ing, leaving  only  about  1  inch  in  the  tank.  After  the  utensils  are 
washed  they  are  placed  in  the  tank  on  a  false  bottom  which  is  slightly 
higher  than  the  water  remaining  in  the  tank.  The  cover  is  then 
placed  tightly  over  the  tank.  Sumcient  steam  is  generated  from  the 
boiling  water  to  sterilize  the  utensils  in  30  minutes.  This  type  of 
sterilizer  is  also  suitable  for  milk  bottles,  which  can  not  be  con- 
veniently  sterilized  with  the  small  apparatus  previously  referred  to. 

In  the  larger  dairies,  in  any  dairy  in  fact,  a  steam  boiler  furnishes 
the  best  source  of  steam  for  sterilization.  The  boiler  can  be  con- 
nected  with  a  sterilizing  oven  built  of  concrete,  brick,  stone,  tile, 
metal,  or  wood.  The  utensils  should  be  placed  in  the  oven  ana 
steamed  for  at  least  15  minutes.  The  steam  coil  placed  in  the  bot- 
tom of  the  oven  should  furnish  heat  enough  to  dry  the  utensils  after 
sterilization.  They  may  then  be  left  in  the  sterilizer  until  used.14 
Thorough  drying  of  dairy  utensils  after  washing  and  sterilization 


*  Circular  179,  University  of  California  College  of  Agrlcultnre.  Berkeley,  Callf. 
M  Plans  for  tbe  constructlon  of  a  sterilizing  oven  cnn  be  obtnined  free  from  tbe  Burea u 
of  Dairylng,  United  States  Department  of  Agriculture. 
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is  extremely  important.  The  sterilizing  process,  if  properly  per- 
formcd,  should  heat  the  utensils  to  such  a  temperature  that  they  will 
dry  quickly. 

Particular  attention  should  be  paid  to  the  sterilizing  temperature, 
which  should  be  at  least  205°  F.,  and  for  the  purpose  the  constant 


Fig.  4. — Sterilizing  dairy  utensils  with  a  simple  stearn  nterllizer 


use  of  a  thermometer  is  advised.    Utensils  should  be  left  exposed  to  ' 
a  temperature  of  205°  F.  or  more  for  at  least  5  minutes.  Some 
types  of  sterilizers  genérate  steam  slowly  and  the  length  of  exposure 
at  205°  F.  should  be  noted  rather  than  the  time  the  sterilizer  is  in 
operation. 
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If  the  simple  steam  sterilizer  shown  in  Figure  4  is  used,  utensils 
should  be  inverted  in  a  elean,  dry  place,  free  from  dust  (preferably 
a  room  in  the  milk  house),  and  should  not  be  touched  until  needed. 


PREVENTING  GROWTH  OF  BACTERIA 


Milk  and  cream  should  be  cooled  and  kept  cool. 

Generally,  the  larger  numbers  of  bacteria  found  in  market  milk 
when  it  reaches  the  consumer  are  due  more  to  the  multiplication  of 
the  bacteria  than  to  the  original  contamination.  This  great  multi- 
plication occurs  because  the  milk  is  not  properly  cooled  during  stor- 
age,  transportation,  and  delivery.  The  rapidity  with  which  bacteria 
multiply  in  milk  at  different  temperaturas  is*  shown  in  Table  1. 

Taule  1. — Groirth  of  bacteria  irhcn  milk  í*  luid  at  ~>0°  V.  and  at  G8°  F. 


Tem- 
pera- 
ture  of 
milk 
(°F.) 

Number  of  bacteria  per  cubic  centimeter 

At  be- 
KinninB 

Atend 
of  6 
hours 

At  end 
of  12 
hours 

Atend  oí 
24  hours 

At  end  of  40 
hours 

50 

68 

10 
10 

12 
17 

15 

242 

41 

61,280 

62 

3,574,990 

At  the  above  rate  if  the  milk  had  contained  1.000  bacteria  per 
cubic  centimeter  at  the  beginning,  the  part  held  at  50°  F.  would 
have  contained  4,100  bacteria  at  the  end  of  24  hours  while  that  held 
at  68°  F.  would  have 
contained  6,128,000. 
The  etfect  of  temper- 
atura    upon  the 
growth  oí  bacteria  is 
shown  graphlcally  in 
Figure  6. 

Commercial  experi- 
ence  confirms  the  re- 
sults  of  experimental 
work.  Milk  which 
has  been  held  for  sev- 
eral  hours  without 
proper  refrigeration 
nearly  always  shows 
higher  counts  than 
fresh  milk  from  the 
same  source.  At  a 
c  e  r  t  a  i  n  creamery, 
milk  received  in  the  morning  consisted  of  the  previous  night's  milk 
and  fresh  morning's"  ,milk,  which  were  kept  sepárate.  During  six 
summer  months,  from  April  to  September,  inclusive,  478  samples  of 
the  morning's  milk  showed  an  average  bacterial  count  of  800,026, 
while  366  samples  of  milk  which  had  been  held  overnight  on  tlie 
farms  had  an  average  bacterial  content  of  2,406,357  bacteria  per 
cubic  centimeter. 


Fio.  5. — Hot-WEter  heator  nnd  sterilizer 
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A  survey  of  the  temperature  at  which  milk  is  received  at  railroad  stations 
f or  shipment  to  market  during  the  hot  months  showed  the  average  temperature 
of  niorning's  milk  to  be  about  60°  F.,  and  in  some  cases  it  was  as  high  as 
80°  F.  These  temperatures  are  much  too  high  to  permit  milk  to  be  shipped 
a  considerable  distance  without  souring.  Freqnently  it  was  found  that  morn- 
ing's ndlk  was  rushed  from  the  farm  to  the  station  insufflciently  cooled.  A 
large  part  of  the  annual  loss  from  sour  milk  is  due  to  the  shipping  of  milk 
at  too  high  a  temperature.u 

Milk  or  cream  must  be  cooled  promptly  to  a  temperature  of  50° 
F.  or  below  if  rapid  bacterial  growth  is  to  be  prevented. 

The  use  of  a  surface  cooler  is  especially  necessary  when  the  time  between 
milking  and  shipping  is  short.  If  warni  milk  is  run  over  a  surface  cooler 
and  then  set  in  a  tank  cooled  with  ice  to  40°  F.  or  below,  it  should  not  be 
difflcult  to  cool  milk  to  50°  F.  within  an  hour  after  it  lea  ves  the  cow.  The 
fact  that  precooling  with  a  surface  cooler  is  not  practiced,  and  that  ice  is 
not  put  into  the  cooling  tank  until  after  the  milk  is  put  there,  is  the  cause  of 

much  milk  reaching  the  shipping 
station  in  summer  at  so  high  a 
temperature  that  it  sours  on  the  way 
to  the  city.  ( 

The  best  and  quickest  way  to  cool 
milk  to  50°  F.  is  to  cool  it  over  a 
surface  cooler  with  the  coldest  a  va  11- 
able  water  and  then  set  the  cans  of 
milk  in  a  well-lnsulated  tank,  the 
water  of  which  is  below  40°  F." 
(Figure  7.) 

A  10-gallon  can  of  warm  milk 
precooled  with  water  at  55°  F. 
and  set  in  a  tank  of  ice  water 
at  37°  F.  can  usually  be  cooled 
to  50°  F.  in  about  20  minutes. 

Cream  sours  more  slowlv  than 
milk.  Thick  or  rich  cream  does 
not  sour  so  quickly  as  thin 
cream ;  theref  ore,  ordinarily, 
milk  should  be  separated  so  as  to  produce  cream  testing  from  30  to  35 
per  cent  butterfat.  Such  cream  makes  less  bulk  to  handle  and  sours 
more  slowlv,  besides  leaving  more  skim  milk  on  the  farm. 

Cream  should  be  cooled  immediatelv  after  it  is  separated  by  the 
same  methods  advised  for  milk.  If  oníy  a  small  quantity  is  handled, 
it  may  be  put  into  tall  cylindrical  cans,  called  u  shotgun  "  cans,  and 
these  placed  in  ice  water.  Fresh  cream  should  not  be  mixed  with 
previous  skimmings  until  it  has  been  thoroughly  cooled,  because  the 
addition  of  warm  cream  to  cold  hastens  souring  by  warming  up  the 
whole  mass. 

MATERIAL  AIDS   IN    DAIRYING   AND  GENERAL 

CLEANLINESS 

The  matters  discussed  under  this  heading  have  only  a  slight  influ- 
ence  upon  the  bacterial  count  of  milk,  but  they  must  not  be  neglected 
by  the  successful  dairyman.  They  are  valuable  to  him  and  to  the 
industry  as  a  whole.  Aíany  of  them  tend  to  make  work  lighter  and 
add  to  the  health  and  production  of  the  herd.  For  instance,  a  cow 


«■  Farmers*  Bulletin  970,  Cooling  Milk  and  Cream  on  the  Farm. 
"  Farmers'  Bulletin  070. 


Fio.  0. — Thls  dlagram  (after  Conn)  shows 
the  rapldlly  with  which  bacteria  mul- 
tiply  in  milk  not  properly  cooled.  A 
single  bacterium  (a)  in  24  houra  mul- 
tlplíed  to  5  (6)  in  milk  kept  at  50°  F. ; 
(c)  represcnts  the  number  thut  develop 
from  a  «ingle  bacterium  kept  24  houra 
in  milk  at  70°  F. 


Digitized  by  Google 


13 


stable  with  smooth  walls  and  a  tight  floor  mav  be  cleaned  with  verv 
little  labor.  In  such  a  stable  it  is  possible  to  save  all  the  liquid 
manure,  which  is  valuable  in  the  tíeld  but  not  under  the  barn.  Abun- 
dant  light  and  proper  ventilation  in  the  barn  will  do  much  to  main- 
tain  health  and  comfort  in  the  herd.  In  fact,  it  can  be  safely  stated 
that  by  following  these  lesser  guides  to  sanitary  milk  production  the 
dairyman  will  get 
returns  in  labor 
saved,  increased  milk 
production,  and 
greater  vitality  in 
the  herd. 

STABLE 

Have  the  cow  stable 
clean,  well  lighted, 
and  well  venti- 
lated. 

Whenever  possi- 
ble, the  stable  should 
be  on  high  ground 
with  good  natural 
drainage.  Poultrv 
houses,  privies,  hog 
sheds,  manure  piles, 
orsurroundings 
which  pollute  the 
stable  air  and  fur- 
nish  breeding  places 
for  flies  should  be  at 
a  distance  from  the 
cow  stable.  An  ideal 

site  for  a  bamyai'd     Fio.  7. — Iloimmude  comen t  tunk  for  eoollng  milk  aiul  crcatn 

is  on  a  south  slope 

which  drains  awav  from  the  stable.  If  the  barnyard  is  inclined  to 
be  muddv  it  mav  be  improved  by  drainage  and  by  the  use  of  cinders 
or  grave!.  A  clean  yard  is  a  great  help  in  keeping  the  cows  from 
becoming  soiled  with  mud  and  manure. 

The  stable  should  have  a  hard,  waterproof  floor  which  can  be 
readily  cleaned.  A  dirt  floor  is  very  un  des  i  rabio,  A  concrete  floor 
is  easily  cleaned  and  prevents  waste  of  the  liquid  manure,  but  tends 
to  be  cold ;  however,  extra  bedding  for  the  cows  to  lie  on  will  remedy 
this  trouble.  The  gutter  back  of  the  cows  should  be  large  enough  to 
hold  the  droppings;  a  width  of  from  16  to  18  inches  with  a  depth 
of  7  inches  usually  is  sufficient.  The  gutter  should  incline  so  as  to 
drain  readily,  unless  the  liquid  is  taken  up  by  absorbents. 

Types  of  stalls  and  mangers  which  present  the  least  possible  sur- 
face  for  collecting  dust  and  dirt  and  the  least  obstruction  to  the  cir- 
culation  of  air  are  the  most  satisfactory  from  the  sanitary  point  of 
view.  Stalls  of  wood  have  many  flat  surfaces  and  cracks  which  are 
diíficult  to  keep  clean,  and  in  case  of  outbreaks  of  disease  are  not  so 
easy  to  disinfect  thoroughly  as  stalls  made  of  metal  pipes.    A  swing 
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stanchion  la  usually  preferred,  as  it  allows  tk$  cow  plcnty  of  f reedom. 
A  low,  smooth  manger  without  sharp  angles  is  easy  to  keep  clean.  If 
the  cows  are  tied  facing  the  center  of  the  barn  the  walkway  behind 
them  should  be  5  feet  or  more  in  width  so  that  the  walls  will  not  be 
soiled  by  the  spattering  from  the  gutter  and  the  manure  carrier. 

The  most  common  defect  in  dairy  stables  is  a  lack  of  cleanliness; 
cobwebs  on  the  ceilin^s  and  manure  on  the  walls  are  too  common  in 
sueh  places.  The  dairyman  should  keep  his  stables  free  from  cob- 
webs, dust,  and  dirt,  which  is  not  dinicult  if  stables  have  tight, 
smooth  ceilings  and  smooth  walls  without  ledges.  Unless  walls  and 
ceilings  are  painted,  whitewash  should  be  freely  applied  at  least 
twice  a  year,  as  it  helps  to  purify  the  stable  and  to  keep  it  light. 


Fig.  8. — Interior  of  the  dairy  stable  on  the  fjirm  of  the  tT.  S.  Nnval  Aeademy.    The  con 
ntruetion  in  sueli  a»  to  minimizo  the  labor  in-erssary  to  keep  lloor.  walls,  ceiling,  uud 
Ktable  HttingM  in  a  clran  and  Kanitary  coiidition 


An  abundance  of  light  is  in»ci*ssary ;  4  stjuare  feet  of  glass  per  cow 
is  generally  suñicient  if  the  windows  are  well  distributed  and  not 
obstructed  in  any  way.  If  the  stable  is  built  with  its  length  north 
and  south  it  receives  the  purifying  benefit  of  both  the  morning  and 
afternoon  sunlight. 

Every  cow  stable  should  have  a  system  of  ventilation  to  keep  the 
air  fresh  and  puré  and  the  cows  comfortable  without  exposing  them 
to  injurious  drafts.  If  the  odor  in  the  stable  is  disagreeable  at  any 
time,  it  indicates  that  the  ventilation  is  deficient.  At  least  500  cubic 
feet  of  air  space  should  be  provided  for  each  cow.  Farmers  who 
desire  to  provide  proper  ventilation  in  cow  stables  can  obtain  infor- 
mation  on  this  pomt  by  applying  to  the  Bureau  of  Dairying,  United 
States  Department  of  Agriculture.17 

a  Farmers'  Bulletin  1393.    Principies  of  Dairy  Barn  Ventilation. 
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MILK  HOUSE 

Convenience  and  thorough  cleanliness  are  essential  in  the  milk  house. 

The  building  in  which  the  milk  is  handled  should  be  convenient 
to  the  barn,  but  so  placed  as  to  be  free  from  dust  and  stable  odors. 
The  ideal  place  for  it  is  in  a  well-drained  spot  somewhat  higher 
than  the  barn.  It  sliould  not  be  near  the  barnyard,  pigpen,  privy,  or 
other  souroe  of  contamination.  In  cold  climates  it  may  be  connected 
with  the  stable  by  a  covered  but  well-vcntilated  passageway  with 
self-closing  doors  at  each  end  to  prevent  stable  odors  from  passing 
to  the  milk  house.  With  proper  precautions  the  milk  house  may  be 
in  the  sanie  building  as  the  stable,  but  it  should  be  provided  with  a 
sepárate  entrance  and  the  walls  should  be  tight  and  without  a  direct 
communicating  door  or  window. 


Fig.  9. — A  snnitnry  but  convenient  and  inexpensive  milk  house  bullt  nccordlng  to  plnns 
rccommended  by  tlie  United  States  Department  of  Agricultura 


The  principal  purpose  in  building  a  milk  house  is  to  provide  a 
clean  place  where  dairy  products  may  be  handled.  It  is  advisable 
to  divide  the  house,  handling  the  milk  in  one  room  and  washing 
the  utensils  in  another.  The  milk  house  and  all  its  equipment  should 
be  so  planned  that  unnecessary  steps  will  be  avoided  and  labor 
economized  to  the  greatest  extent.  Plans  for  milk  houses  are  given 
in  Farmers'  Bulletin  1214. 

Thorough  cleanliness  must  always  be  kept  in  mind;  therefore 
there  should  be  no  unnecessary  ledges  or  rough  surfaces  inside  the 
building  to  prevent  it  from  being  quickly  and  thoroughly  cleaned. 
Milk-liouse  ííoors  should  be  of  concrete  and  pitched  to  drain  through 
bell  traps.  Rounded  edges  at  the  walls  prevent  the  collection  of 
dust  or  flirt  and  make  the  room  easier  to  clean.  The  walls  and  ceil- 
ings  may  be  made  of  matched  boards,  but  smooth  cement  plaster  on 
metal  lathing  is  better.  Veutilators  are  necessary  to  keep  the  air  in 
the  milk  room  fresh  and  free  from  musty  and  other  undesirable 
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odors,  and  to  carry  off  steam  from  the  wash  room.  Windows  are  of 
prime  importance,  as  they  let  in  fresh  air  and  sunlight  and  facilítate 
work.  In  summer  the  doors  and  windows  should  be  screened  to  keep 
out  flies  and  other  insects. 

It  is  convenient  to  ha  ve  a  plentiful  supply  of  cold,  running  water 
at  the  milk  house.  The  supply  may  be  piped  from  an  elevated  tank 
fed  by  a  windmill,  engine,  hand  pump?  or  hydraulic  ram.  The 
dairyman  can  ill  afford  to  spend  his  time  in  carrying  water  in  a  pail 
to  cool  his  milk  and  wash  his  utensils.  Provisión  must  also  be  made 
for  supplying  an  abundance  of  hot  water  to  clean  and  wash  utensils. 

UTENSILS 

Have  utensils  that  are  easily  cleaned. 

All  utensils  which  come  in  contact  with  milk  should  be  made  of 
durable,  smooth,  nonabsorbent  material.  Wooden  utensils  are  hard 
to  sterilize  and  should  never  be  used  for  milk.  Badly  battered  or 
rusty  utensils  are  objectionable,  as  they  are  hard  to  clean,  and  contact 
with  rusty  iron  may  injure  the  flavor  of  milk  and  milk  producta. 
Avoid  all  utensils  having  complicated  parts,  crevices,  or  inacccessible 
places  which  are  hard  to  clean  properly. 

MILKING  AND  CARE  OF  MILK 

Have  clean  suits  for  the  milkers ;  keep  the  milk  clean  and  cooL 

After  the  cows  are  prepared  for  milking,  each  milker  should  wash 
his  hands  thoroughly  with  soap  and  water  and  put  on  a  pair  of  clean 
overalls  and  a  jumper,  or  wear  a  suit,  preferably  white,  which  is 
used  for  no  other  purpose.  Suits  enough  should  be  provided  so  that 
a  clean  one  is  alwavs  available.  They  should  be  washed  regularly, 
and  occasionally  they  should  be  sterilized  with  steam  or  boiled. 
Even  the  milk  stool  should  be  clean  to  avoid  soiling  the  milker's 
hands. 

Milking  should  be  performed  only  with  clean,  dry  hands,  or  with  a 
properly  cleaned  and  sterilized  milk  machine^18  The  practico  of 
wetting  the  hands  with  milk  is  a  filthy  one;  it  adds  bacteria  and 
sediment  to  the  milk,  and  is  liable  to  cause  the  cows'  teats  to  chap  in 
the  Avintertime.  Milking  should  be  done  quickly  and  thoroughly, 
without  violent  jerking  of  the  teats. 

After  each  cow  is  milked  the  pail  of  milk  should  be  removed  imme- 
diately  to  the  milk  house.  Pails  of  milk  should  not  be  allowed  to 
stand  in  the  barn.  The  milker  should  remember  always  that  he  is 
handling  a  human  food  which  is  very  easily  contaminated.  There- 
fore  it  would  be  well  that  soap,  clean  water,  and  towels  should  be 
readily  accessible  so  that  the  hands  may  be  washed  after  milking 
each  cow. 

After  milk  is  taken  to  the  milk  house  it  should  be  weighed, 
strained,  and  cooled  at  once.  The  object  of  weighing  is  to  keep  the 
record  of  the  yield  of  each  cow  so  as  to  determine  the  profitable  and 
unprofitable  cows  in  the  herd.  All  milk  should  be  strained  to  re- 
move  any  insoluble  dirt  that  may  have  fallen  into  it.  This  is  best 
done  through  a  layer  of  sterile  absorbent  cotton  placed  between  two 
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clean,  sterilized  strainer  cloths,  or  through  special  straining  cloth. 
Straining  milk  improves  its  appearance,  but  does  not  remove  the 
bacteria  carried  into  it  by  dirt ;  therefore  dirt  should  be  kept  out  of 
milk  by  cleanly  methods.  A  supply  of  strainer  cloths  should  be 
ready  for  use  at  all 
times,  so  that  when 
one  becomes  soiled 
another  can  be  sub- 
stituted  immediately. 
Strainer  clotíis 
should  be  thoroughly 
■w  a  s  h  e  d  in  warm 
water  and  sterilized 
by  boiling  for  five 
minutes,  or  steam- 
ing  at  205°  F.  or 
more  for  a  similar 
period. 

While  cooling  and 
in  storage  the  cans 
of  milk  should  be 
kept  covered  to  pre- 
vent  the  entrance  of 
dust,  dirt,  insects, 
and  other  sources  of 
contamination. 
Warm,  fresh  milk 
should  not  be  mixed 
with  the  cold  milk 
of  the  previous  milk- 
ing,  as  such  a  prac- 
tico results  in  warm- 
ing  up  the  milk 
which  has  previously 
been  cooleu. 

Milk  should  be 
promptly  cooled  and 

kept  cool.  It  should  be  kept  in  ice  water  until  it  is  loaded  on  the 
wagón  to  go  to  the  station  or  receiving  plant.  Bottled  milk  may  be 
kept  cold  during  transportation  by  the  use  of  cracked  ice  placed  in 
the  crates.  Cans  of  milk  may  be  protected  from  the  heat  of  the  sun 
by  jackets  or  by  blankets,  which  will  help  keep  the  milk  cool  and  in 
winter  will  provide  a  covering  for  the  milk  to  prevent  freezing. 


Fig.  10. — Milk  leed  In  crate,  ready  for  transportation 
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GLRAN  MTLK,  as  meant  in  this  bullctin,  is  milk 
that  comes  froni  hcalthy  cows,  is  of  good  flavor 
and  free  from  dirt,  and  contains  only  a  small  num- 
ber  of  bacteria,  none  of  which  are  harmful. 

Disease-producing  bacteria  which  get  into  milk 
are  most  likely  to  come  from  unhealthy  cows,  un- 
hcalthy  persons  who  do  the  milking,  contaminated 
water,  flies,  or  filth. 

Great  numbers  of  bacteria  may  get  into  the  milk 
from  the  body  of  the  cow  and  from  utensils  which 
have  not  been  treated  with  heat  (steam  or  boiling 
water)  or  a  chlorine  solution. 

The  nuiiiber  of  bacteria  muy  be  kept  ut  u  míni- 
mum in  milk  by  cleaning  the  cows,  by  using  small- 
top  milk  pails,  and  by  thoroughly  washing  the 
utensils  and  then  treating  thcm  with  heat  or  a 
chlorine  solution. 

Prompt  cooling  and  storage  at  low  temperaturas 
retards  the  growth  of  bacteria  in  the  milk.  Milk  so 
handled  keeps  better  and  makes  producís  of  a  higher 
(|uality. 

Clean,  well-constructed  stables,  and  sepárate  milk 
rooms  for  handling  the  product,  are  importan t  fac- 
tors  in  the  production  of  clean,  wholesome,  high- 
quality  milk  and  cream. 


Washington,  D.  C.  Issued  Aurust,  1914;  revbed  April,  1931 
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WHAT  IS  CLEAN  MILK? 

STRICTLY  SPEAKING,  the  term  "  clean  "  would  exelude  milk 
which  contains  any  foreign  matter  or  bacteria  whatever.  How- 
ever,  for  practical  purposes.  "  clean  milk  "  is  defined  here  as  milk  that 
comes  froin  healthv  cows,  is  of  good  flavor  and  free  from  dirt,  and 
contains  only  a  small  number  of  bacteria,  none  of  which  are  harmful. 

IMPORTANCE  OF  PRODUCING  CLEAN  AND  WHOLESOME  MILK 

THE  PRODUCER'S  INTEREST 

Every  vear  the  dairy  farmers  of  the  United  States  suffer  heavv 
financial  Iqsscs  because  too  large  a  proportion  of  the  producís  which 
they  market  is  lower  in  qualitv  than  it  should  be.  It  is  conserva- 
tively  estimated  that  they  could  add  many  millions  of  dollars  an- 
nually  to  their  incoine,  símply  by  giving  attention  to  those  factors 
which  make  for  high  quality  of  product.  Sour  and  off-flavored 
milk  and  cream  are  not  readily  marketable.  and  when  the  dairvmau 
does  find  a  market  the  price  he  gets  is  usually  low  as  compared  witn 
wrhat  he  might  get  for  a  product  of  high  quality.  Furthermore,  the 
producís  made  from  low -quality  milk  and  cream  are  usually  low  in 
quality,  so  the  losses  from  low-grade  milk  and  cream  extend  all 
along  the  line.  ()n  the  other  hand.  milk  and  milk  produets  of  high 
quality  not  only  bring  better  prices  but  tend  to  increase  consump- 
tion  and  thereby  extend  the  dairvmen's  market. 


1  The  original  edition  of  this  bulletin  was  writton  by  Ernest  Kelly. 
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In  the  flush  season  of  milk  production  dealers  havc  the  opportun- 
ity  to  select  their  supplies  upon  a  quality  basis.  When  the  flush 
occurs  those  producéis  who  offer  low-quality  milk  are  the  ones  wlio 
are  wecded  out  of  the  best  market.  Low-quality  milk  is  what  the 
buyer  rejects  first.    High-quality  milk  retains  the  market. 

On  the  farm  the  milkers  and  all  people  who  handle  milk  should 
realize  that  thev  ha  ve  in  their  chai-pe  a  food  which  is  easily  con- 
taminated.  Saieguarding  the  wholesomeness  of  the  milk  supply 
on  the  farm  protects  the  health  of  the  farm  family.  who  use  a  part 
of  the  milk,  and  also  protects  the  health  of  the  calves,  which  Uve 
largely  on  milk. 

Healthy  cows  to  breed  from,  and  puré  milk  to  feed,  are  two  im- 
portant  factors  in  rearing  thrifty  calves  and  in  the  development  and 
niaintenance  of  a  healthy  and  profitable  lierd. 

THE  CONSUMER'S  INTEREST 

Until  recently,  milk  was  generally  considered  as  a  food  for  only 
infants  and  invalids.  Milk  is  necessary  for  the  growing  child, 
and  the  adult  has  learned  that  milk  is  one  of  the  most  valuable  of 
foods,  beca  use  it  is  nourishing,  eeonomical.  and  easily  digested. 
The  consumer,  however,  will  demand  milk  as  a  food  only  when  he 
has  confidence  in  its  wholesomeness.  Serious  epidemics  of  t}phoid 
fe  ver.  septic  sore  throat,  and  other  discases  have  been  spread 
through  milk  which  was  not  carefully  produced  or  properly  pasteur- 
ized.  Evidence  indicates  that  tuberculosis  may  be  transmitted  from 
animáis  to  human  beings,  chiefly  young  children,  by  the  consumption 
of  raw  milk  containing  tubercle"  bacilli.  (Kaw  Inilk  is  milk  that 
has  not  been  pasteurized.)  Health  is  endangered  not  only  by  milk 
that  contains  specific  disease-producing  bacteria,  but  also  by  milk 
that  contains  large  numbers  of  certain  other  kinds  of  bacteria 
which  may  cause  serious  digestí  ve  troubles,  especially  in  infants  and 
invalids.  Another  consideration  is  the  loss  to  the  consumer  from 
milk  souring  or  otherwise  spoili ng  before  it  can  be  used.  The 
clcancr  the  milk  the  longer  it  can  be  kept  in  sweet,  wholesome 
condition. 

BACTERIA  IN  MILK 

Bacteria  are  single-celled  plants  which  are  so  small  they  can  not 
be  seen  with  the  naked  eye. 

All  milk,  unless  produced  under  very  exceptional  circumstances, 
contains  some  bacteria. 

Milk  furnishes  ideal  conditions  and  food  material  for  bacterial 
growth.  Some  bacteria,  at  maturity,  di  vicie  to  forni  two  bacteria, 
and  under  favorable  conditions  the  two  new  individuáis  may  become 
full-grown  and  repeat  the  process  of  división  in  from  20  to  30 
minutes.  The  bacteria  commonlv  found  in  milk  multiply  most 
rapidlv  at  temperatures  between'SO0  and  1(K>°  F.  At  70°  F.  the 
rate  at  which  the  bacteria  multiply  is  slower.  At  50°  F.  the  rate  is 
still  slower.  At  40°  F.  and  below  the  rate  is  very  slow.  However,  a 
few  kinds  of  bacteria  continué  to  multiply  even  at  the  freezing  point. 

Many  of  the  kinds  of  bacteria  ordinarily  found  in  milk  cause  no 
apparent  change  in  the  milk.  Other  kinds  may  change  the  flavor 
without  changing  the  appearance.    8ome  of  the  most  common  types 
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of  bacteria  cause  marked  ehanges  in  both  appearance  and  flavor.  In 
the  latter  class  are  the  bacteria  which  sour  mi lk  by  converting  the 
milk  sugar  into  lactic  acid,  and  those  which  cause  the  formation  of  a 
sweet  curd.  Anothcr  type  of  bacteria  decomposes  the  casein  and 
albumin  in  the  milk  and  causes  putrefaction  and  undesirable  odors. 

The  nuinber  of  bacteria  in  milk  depends  upon  the  number  of 
bacteria  in  the  udder  of  the  cow,  upon  tne  amount  of  contaniination 
froin  outside  sources,  and  upon  the  rapidity  or  the  rate  at  which  the 
bacteria  increase  in  number. 

It  is  very  importa nt  to  bear  in  mind  tliat  the  rate  at  which  bac- 
teria grow  and  increase  in  number  depends  very  largely  upon  the 
temperatura  at  which  the  milk  is  kept. 

KEEP  DISEASE-PRODUCING  BACTERIA  OUT  OF  THE  MILK 

HEALTH  Y  COWS 

Tuberculosis  probably  is  the  most  dangerous  and  widespread 
disease  of  cattle  that  can  endanger  the  safety  of  milk.  Tuberculosis 
is  infectious.  It  spreads  in  a  herd  from  cow  to  cow.  As  the  disease 
develops  slowlv  a  cow  may  be  aftYcted  with  it  for  several  months  or 
even  years  before  any  marked  phvsical  ehanges  in  the  animal  are 
noted. 

The  total  economic  loss  from  tuberculosis  is  enormous.  It  amounts 
to  millions  of  dolíais  a  year.  But  far  more  important  than  this  is 
human  health. 

Tuberculosis  in  dairy  cows.  especially  in  the  udder,  may  be  the 
source  of  tuberculosis  in  human  beings.  Most  of  the  tuberculosis 
in  children  is  in  the  bones,  joints.  and  digestí  ve  tract.  a  fact  which 
leads  to  the  theory  that  milk  may  he  one  of  the  chief  causes. 

Have  a  capable  veterinarian  test  the  cows  for  tuberculosis  at  least 
once  a  year:  and  if  disease  is  found.  test  twice  a  year.  Kemove  from 
the  herd  all  cows  which  react  to  the  test,  and  disinfect  the  stable  and 
pramises  thoroughly.  See  that  all  animáis  purchased  for  the  herd 
are  tuberculin-tested  and  free  from  the  disease  before  they  are 
brought  to  the  farm.  Keep  them  sepárate  from  the  other  animáis 
for  at  least  60  days,  and  retest  before  plací ng  them  with  the  herd. 

Infectious  abortion  of  cattle  is  the  cause  of  great  losses  to  the 
cattle  industries,  and  has  a  signifieanec.  of  as  yet  undetermined  im- 
portante, in  respect  to  human  health.  This  disease  in  cattle.  ajid  also 
in  s\vin<\  is  caiised  by  a  germ  eommonly  known  as  lineterrum  nborfua 
or  Brucilla  ahortux.  This  germ  has  been  J'ound  to  sometí  mes  cause 
undulant  fever  in  man,  the  disease  being  acquired  either  through  the 
consumption  of  the  raw  milk  from  abortion-infecled  cows  or  through 
contact  with  infected  cattle  or  swine,  or  the  carcasses  of  the  latter. 
To  avoid  danger  from  this  disease,  milk  should  come  from  herds  that 
are  free  from  infectious  abortion,  or  it  should  be  pasteurized.  The 
presence  of  infectious  abortion  in  cattle  may  be  detceted  by  the  use  of 
the  agglutination  test  for  this  disease.  Infected  herds  may  be  freed 
from  infectious  abortion  through  the  segregation  and  elimination  of 
all  reacting  animáis. 

Milk  that  is  slimy,  ropy,  or  watery,  or  abnormal  in  any  respect. 
or  which  comes  from  an  animal  that  appears  to  be  sick  or  out  of 
condition,  should  not  be  consumed  by  human  beings.    As  a  rule,  for 
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15  days  before  a  cow  calves  and  for  5  days  after  she  calves,  her  milk 
should  not  be  used  as  human  food.  It  is  well  not  to  use  milk  from 
cows  that  have  been  given  powerful  drugs  which  may  pass  into  the 
milk. 

HEALTH Y  MILK  HANDLERS 

Some  communicable  diseases  which  do  not  origínate  with  the  cow 
may  be  carried  by  milk.  The  bacteria  causing  these  diseases  drop 
into  the  milk.  are  introduced  unknowingly  by  the  milker,  are  carried 
by  flies,  or  come  from  the  contaminated  utensils.-  Many  of  these 
bacteria  grow  in  milk,  and  milk-borne  epidemics  have  been  caused 
by  them.  Some  of  the  diseases  which  may  be  carried  by  milk  are 
tuberculosis,  typhoid  fe  ver,  diphtheria,  scarlet  fe  ver,  and  septic  sore 
throat.  The  bacteria  which  cause  these  and  some  other  diseases  can 
be  carried  by  people  who  are  apparently  well  or  well  enough  to  work. 
Great  care  must  be  taken  to  have  only  healthy  people  handle  the 
milk  or  anything  with  which  the  milk  may  come  in  contact.  No  one 
should  £ro  from  a  sick  room  where  an  infectious  disease  exists  to  take 
part  in  any  of  the  operations  where  the  milk  is  produced,  handled,  or 
kept. 

PURE  WATER 

All  the  water  on  the  farm  should  be  puré,  even  that  to  which  only 
the  cattle  have  access.  The  farmer  owes  this  protection  to  his  familv, 
to  his  business  interests,  and  to  the  people  who  use  the  milk  from  his 
dairy.  If  cows  wade  in  polluted  water,  disease  bacteria,  espeeially 
those  causing  typhoid  fe  ver,  may  adhere  to  them  and  later  fall  into 
the  milk  pail.  Be  sure  that  the  water  that  is  used  for  washing  milk 
pails  and  other  utensils  is  puré.* 

DISPOSAL  OF  MANURE  AND  OUTHOUSE  DEPOSITS 

Disease  may  he  spread  from  farm  to  farm  and  milk  may  become 
infected  if  care  is  not  taken  in  the  disposal  of  wastes  from  human 
beings  and  domestic  animáis.  Disease-producing  bacteria  may  be 
carried  from  exposed  excreta  by  flies,  rats,  birds,  etc.,  or  they  may  be 
washed  into  the  water  supply.  Stable  manure  and  outhouse  deposits 
should  be  disposed  of  in  such  a  way  that  there  is  no  possibility  of 
their  being  a  source  of  contamination  of  the  milk. 

Whenever  possible,  haul  stable  manure  directly  to  the  field  and 
spread  at  once.  When  this  is  not  feasible,  put  it  in  a  covered  storage 
pit  or  bin  at  a  safe  distance  from  the  stable  and  milk  house.  Such 
treatment  of  manure  not  anly  protects  health  but  saves  valuable  fer- 
tilizing  materials.  Figure  1  shows  liow  manure  is  promptly  removed 
from  tho  barn  on  one  good  dairy  farm. 

The  disposal  of  human  excreta  is  highly  important  and  can  be 
easily  accomplished  in  a  number  of  ways.  Indoor  toilets,  either 
chemical  or  connected  with  a  sewer,  are  practica!  for  farm  bornes. 
If  outdoor  privies  are  used  they  should  be  of  sanitary  type,4  and  the 
accumulations  of  material  should  be  removed  frequently  and  be  either 
burned,  t reate» I  with  powerful  ehemieals,  or  buried. 

5  The  terni  "  utensil  "  as  used  in  this  bullotin  refers  to  any  anpliance  which  comeg  into 
coníuct  with  milk  or  crea  ni  durim?  product  ion  or  liandlhiK.  such  a»  milk  pails,  stratner*, 
cans.  separa tnr  parta,  milk  bottles,  etc. 

»  Write  your  State  board  of  health  for  Information  concernios  farm  water  mipplies. 

*  Write  your  State  board  of  health  for  information  concernlng  the  constructiou  and 
maintenaiiee  of  sanitury  privies. 
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CONTROL  OF  FLIES 

Flies  may  carry  millions  of  bacteria  on  their  feet  and  bodies. 
They  contamínate  milk  if  they  get  on  the  utensils.  They  also  mar 
the  appearance  of  cquipmcnt,  walls,  ceilings,  and  windows,  and 
annoy  the  animáis  and  caretukers.  They  are  attraeted  by  the  cattle, 
piles  of  manure,  spilled  milk.  and  other  feeding  or  brecding  grounds. 
Flies  breed  in  moist,  decaying  vegetable  matter,  especiallv  inanure. 

Keep  corners  of  stalls  clean,  and  clear  away  any  feed  there  may 
be  nnder  the  mangers.  Early  in  the  spring  remove  straw  that  has 
been  banked  a  round  the  watering  troughs  and  buildings.  In  wann 
weather  haul  away  the  droppings  from  the  lañes  and  yards  every 
week.  Where  manure  is  piled  in  the  opon,  haul  it  away  at  least  once 
a  week.  from  early  spring  tuitil  winter.    Flies  breed  verv  freely  in 


Figure  1. — A  limpie  ai»!  pJBctall  way  to  batidle  man  mi'  un  a  small  dalry  farui.  The 
pnuupt  removnJ  of  t lio  mantire  from  the  baru  ditvetly  to  the  field  avoids  losa  of 
manure  and  abo  keeps  the  barnyard  rfean 


calf  manure,  purticularly  if  the  calves  are  fed  milk  in  anv  t'nrm.  It 
is  advisable  to  remove  calf  manure  twice  a  week.  Take  away  a  11  the 
fine  loóse  material  under  manure  piles.  This  material  is  likely  to  bo 
heavily  infested,  as  the  íly  larva?  work  toward  the  outer  edge  and 
bottom  of  the  piles. 

Immediately  after  the  manure  is  removed,  treai  the  ground  that 
was  under  the  pile  witlj  a  28-32  gravity  fue!  distillate  (fuel  oil).  at 
the  ra  te  of  ogallons  to  100  square  feet.  This  will  kill  the  larva»  that 
have  «jone  into  the  ground  and  may  prevent  others  from  going  into 
the  ground  for  some  time.  This  distillate  need  be  used  but  once 
every  two  or  three  weeks.  Do  not  apply  it  directly  on  the  manure 
because  it  contains  substances  that  are  injurious  to  piant  growth. 

Flies  will  find  some  place  to  breed  even  though  conditions  are  not 
the  most  favorable.    They  may  l>e  killed  by  trapping  and  spraying. 
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The  hoiii^e  fly  is  easily  trapped.  Put  the  traps  in  places  where 
the  flies  gather,  preferablv  on  the  floor,  where  air  eurrents  are  not 
strong  and  where  the  light  is  good.  The  kind  of  bait  is  important. 
Either  sugarcane  blackstrap  molasses  or  corn  sirup  mixed  with 
water  in  the  proportion  of  1  part  to  4  parts  of  water  is  efíective. 
AVatermelon  rinds,  crushed  fruit.  skim  nnik,  and  some  of  the  grain 
feeds  inay  be  used.  bnt  they  must  be  renewed  oftener.  Renew  the 
bait,  and  thoroughly  clean  the  pans  every  two  or  three  weeks,  or  more 
often  if  niold  starts  to  íorm  on  the  bait.  When  adding  bait,  examine 
the  cone  of  the  trap  for  spiders. 

Einpty  the  traps  regularly,  as  flies  do  not  enter  them  readily  when 
they  beeonie  too  full.  The  flies  may  be  killed  bv  steaming  the  traps 
in  the  steam  box  for  three  to  five  minutes.  TÍiis  will  kill  the  live 
flies  and  loosen  any  dirt  tliere  may  be  in  the  trap.  If  steam  is  not 
available,  either  put  the  traps  in  \vater  for  a  few  minutes  or  pour 
hot  water  over  them.  Then  wash  the  traps  and  allow  them  to  dry 
in  the  snn  before  replacing  them  over  the  bait  pans. 

Spray  the  places  where  the  flies  gather.  I)o  this  early  in  the 
morning  when  the  flies  are  somewhat  sluggish.  and  late  in  the  after- 
noon  after  they  have  fed  and  gathered  for  the  night.  Also  spray 
their  feeding  places  after  large  numbers  have  gathered  on  them. 
When  flies  are  unusually  annoying  to  the  cows  it  may  be  well  to 
spray  the  animáis.  Do  not  forcé  the  spray  direetly  into  the  hair. 
Direet  the  spray  j)arallel  to  the  animáis  so  as  to  hit  the  flies  as  they 
rise.  Do  not  brush  the  cows  for  some  time  afterwards.  Horn  flies 
must  be  sprayed  while  on  the  cattle,  as  they  stay  in  no  other  place 
long  enongli  to  be  hit  with  the  spray. 

Use  a  sprayer  of  good  size,  capable  of  standing  a  pressure  of  .35 
to  40  pounds,  with  a  nozzle  that  will  throw  a  heavy,  fully  atomized 
spray  over  a  considerable  área.  An  8-foot  bambóo  extensión  will 
allow  the  operator  to  rearh  the  ceilings  and  out-of-the-way  places. 
If  the  manure  is  hanled  away  promptly,  thorough  spraying  need  be 
done  only  three  times  a  Aveek. 

A  good  killing  spray  can  be  made  as  follows :  Put  o  pounds  of 
unground,  lialf-closed  pyrcthrum  flowers  in  a  donble-thickness  eheese- 
cloth  container.  Suspend  this  for  24  hours  in  a  mixture  of  9  gallons 
of  kerosene  and  4  quarts  of  fuel  oil  of  gravity.    Some  of  the 

jnsect icide  manufacture!'*  sell  a  concentrated  pyrethrum  extract 
whieh  needs  only  the  addition  of  the  kerosene  and  fuel  oil. 

PREVENT  HIGH  BACTERIAL  COUNTS  IN  THE  MILK 8 

Most  of  the  bacteria  in  milk  come  from  the  body  of  the  cow 
and  from  unclean  milk  utensils.  I'nder  certain  conditions  the  bac- 
teria may  multiply  until  the  number  become*  vcry  large.  To  keep 
the  bacterial  count  low,  keep  the  body  of  the  cow  clean.  have  all 
utensils  thoroughly  clean  and  sanitarv.  us<-  small-top  milk  pails, 
keep  flies  and  all  sources  of  bacterial  contamination  away  from  the 
milk.  and  cool  the  milk  promptly  after  milking  and  keep  it  cool. 


c  Tfií'  bacterial  count  is  the  nuniber  of  bacteria  found  in  a  cuhír  cent  imcfrr,  and  fs  (h'U-r- 
trlnnl  by  .illiiwiim  thv  bacteria  from  a  <bflnit«>  <|iianti?y  of  milk  to  «rnw  on  a  culturo 
mnlittni  and  counthiií  the  uunibfr  of  colonias,  each  of  wlii.  h  represan ts  th»?  growth  from 
onr  bacterial». 
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CLEAN  COWS 

The  body  of  the  cow,  especially  those  parta  of  t he  belly,  flanks, 
and  udder  that  are  immediately  above  the  milk  pail,  may  be  the 
souree  of  bacterial  contamination,  because  nianure,  luose  hairs,  bcd- 
din",  and  other  foreign  matter  may  fall  into  the  milk  pail.  Samples 
of  iresh  manure  have  been  found  to  contain  nearly  50,000,000  bacteria 
per  gram.    (The re  are  4.VJ.<>  grams  in  a  pound.) 

llave  the  cows  clean  at  mifldng  time.  Cows  usually  keep  cleaner 
when  they  are  on  pasture  than  when  kept  in  the  barn,  but  although 
they  appear  to  be  clean  they  may  be  very  dusty  and  therefore  need 
to  be  hrushed.    (Fig.  2.)    \Vhen  the  cows  are  in  stables  clean  them 


Figure  1¡. — Clcutiinj:  tlu«  <o\vs  in  a  moricrn  dairy  barn.    Clrniiiim  the  cow  Ls  the  lirst 

niaiu  strp  iu  ti»'  piodiutiun  ni'  liich-qitaliiy  milk 


thoroughl y  at  lca-t  nuco  a  day.  Clip  the  long  hairs  from  their 
udders,  flanks.  and  tails  in,  order  that  dirt  may  not  clin*;  to  them. 
Before  milking,  carefully  wipe  the  udders,  flanks,  and  bellies  with  a 
clean,  damp  cloth  to  remove  dust  and  loóse  hairs.  If  these  parts  are 
very  dirty,  wash  them.  Plenty  of  bedding,  good  stables,  and  fre- 
quent  removal  of  manure  will  help  to  keep  the  cows  clean. 

In  an  experiment  made  by  the  Burean  of  Dairy  Industry,  fresh 
milk  fiom  dirty  cows  liad  an  average  bacterial  count  ol"  .V>.-jns  per 
Cllbic  centimeter,  whereas  fresh  milk  from  clean  cows  with  udders 
and  teats  washed  averaged  only  4.947  per  cubic  centimeter.  (A  cubic 
centimeter  is  about  16  drops.)  Open-top  milk  pails,  thoroughly 
washed  and  treated  with  steam.  were  used. 
834A5*— 81  2 
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SMALL-TOP  MILK  PAILS 


Most  of  the  dirt  that  gets  into  milk  falls  from  the  cow  into  the 
pail  at  milking  time.  There  are  fewer  bacteria  and  there  is  less 
sedimrnt  in  the  milk  when  the  small-top  pail  is  used,  than  when  an 
open-top  pail  is  used.  An  experiment  showed  that  the  average  num- 
ber of  bacteria  per  cubic  centimeter  in  30  samples  drawn  into  a  small- 
top  pail  was  29,263,  whereas  with  the  same  number  of  samples  drawn 
into  an  open  pail  the  average  was  87,380. 

Tlie  small-top  pail  should  be  durable,  have  smooth  seams,  be  easy 
to  milk  into,  be  easy  to  clean,  and  have  only  a  small  openin<r.  A 
number  of  types  of  small-top  pails  are  on  the  markct.  Any  tinner 
can  convert  an  ordinary  open-top  pail  into  a  small-top  pail  at  little 
cost,  by  putting  on  the  hood  shown  at  the  right  in  Figure  3. 

WASHING   AND  THEN    TREATING    UTENSILS    WITH    HEAT    OR   A  CHLORINE 

SOLUTION 

Utensils  which  have  not  bcen  properly  wa>hed  and  treated  to  kill 
bacteria  contain  large  numbers  of  bacteria.    Indeed,  dirty  utensils 

are  usually  the  source 
of  most  bacteria  found 
in  market  milk  at  the 
time  of  production 
and  be f ore  bacterial 
growth  has  begun. 
Experiments  have  fur- 
nished  eonvincing 
proof  of  the  fact  that 
milk  is  contaminatcd 
by  utensils  that  have 
not  been  subjected  to 
heat  or  to  treatment 
with  a  chlorine  solu- 
t  ion.  In  an  experi- 
ment milk  drawn  into 
pails  which  liad  bcen 
thoroughly  steamed  had  an  average  of  only  (>,306  bacteria  per  cubic 
centimeter,  whereas  samples  from  pails  which  liad  not  been,  steamed 
averaged  73,308. 

Manv  of  the  bacteria  which  get  into  milk  from  utensils  are  of 
undcsirahlc  types.  Some  of  them  cause  milk  to  putrefy  and  undergo 
changos  that  may  make  it  dangerous  to  liealth.  If  utensils  have 
been  washed  in  contaminated  water  and  are  not  treated  to  destroy 
bacteria,  disease  bacteria  may  get  into  the  milk. 

Tightly  covered  milk  or  cream  cans  which  have  not  been  effec- 
tively  treated  with  heat  or  a  chlorine  solution  and  dried  give  off  foul 
odors  after  having  stood  for  awhile.  This  is  due  to  the  action  of 
the  decav-causing  bacteria  on  particles  of  milk  solids  left  in  the 
cans.  Ii  these  cans  are  washed  and  thoroughlv  treated  with  heat 
or  chlorine  the  foul  odor  will  disappear.  Utensils  should  be 
washed  and  subjected  to  heat,  or  a  chlorine  solution  immediately 
after  use  to  prevent  the  multiplication  of  great  numbers  of  bacteria 
on  their  inner  surfaces.  In  one  experiment  made  by  the  burean, 
milk  contained  6GG,r>20  bacteria  per  cubic  centimeter  after  coniing 


Fifit'BR  3. — Op««n-top  and  Hinnll-toi>  milk  pnilj* 
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in  eontact  with  utensils  whicll  liad  not  been  treated  with  heat  or  :i 
chlorine  solution,  even  though  they  liad  been  washed  immediately 
after  milking.  In  similar  experimenta,  in  which  utensils  were 
washed  eight  hours  after  they  were  uáedj  the  average  bacterial 
connt  of  the  milk  was  1,OGT,000,  or  more  tlian  a  million  greater  than 
wheii  the  utensils  wcn-  washed  inmiodiatoly  after  using. 

Utensils  shoultl  first  be  washed  thorougnly,  and  then  be  further 
treated  with  heat  or  a  chlorine  solution  to  kill  bacteria. 

Kinse  the  utensils  in  cold  or  lukewarni  water,  then  wash  them 
with  hot  water,  an  alkali  washing  powder,  and  a  stiff  brush,  until 
they  are  thoroughly  clean.  Next  rinse  them  with  deán  water.  Do 
not  use  rags,  greasy  soaps,  or  soap  powders. 

To  kill  the  bacteria  on  the  utensils,  treat  the  utensils  with  steam 
or  a  chlorine  solution,  or  innnerse  them  in  water  and  boil  for  5  to 
10  minutes.    The  last  method,  however,  is  cumbersome. 

STEAMING  UTENSILS 

AVhere  steam  is  used,  equipmcnt  for  tilia  purpose  should  be  in- 
stalled.  A  metal  tank  moiinted  on  a  brick  or  masonry  foundation, 
as  shown  in  Figure 
4.  is  satisfactory  for 
sniall  dairies.  The 
tank  lias  a  false  bot- 
toni.  Enough  water 
for  washing  utensils 
is  put  into  the  tank 
and  then  the  íire  is 
built.  When  the 
water  is  hot  most  of 
it  is  rirawn  off  to  use 
for  washing.  the 
aniount  reniaining 
l»t  ing  onlv  about  an 
inch  deep,  and  the 
water  level  is  below 
the  false  bottoni. 
After  the  utensils  are 
\vashe<l  they  are 
placed  in  the  tank  on  the  false  bottom.  Then  the  tank  is  tightly 
mvered.   Steaming  for  30  minutes  is  suílicient. 

A  steam  boiler  furnishes  the  best  source  of  heat  for  t lio  heat 
treatment  of  utensils.  The  boiler  may  be  connected  with  a  cabinet8 
built  of  concrete,  brick,  stone,  tile,  metal,  or  wood.  Steam  the 
utensils  in  the  cabinet  for  at  least  five  minutes  at  a  temperatura  of  at 
least  200°  F.  They  may  be  left  in  the  cabinet  until  they  are  used. 

Thorough  drving  of  utensils  after  washing  and  steaming  is  ex- 
tremely  iiuportant.  The  steam  coi]  in  the  bottom  of  the  cabinet 
should  give  oíf  enough  heat  to  dry  the  utensils  fpiickly. 

To  keep  the  tem  per  ature  up  to  at  least  200°  F.  the  constant  use  of  a 
thermometer  is  advised.   As  some  tyjDes  of  apparatus  genérate  steam 


Pioun  4. 


OiilvMiiizi d-iioii  box  for  hcattnjd  waier  and  for 
irrutiug  utensils  tu  kill  bacteria 


•  rinns  for  the  eonstruetlon  of  a  steam  cabinet  can  1h»  obtained  free  from  the  Hureau  of 
Dairy  IndiiHtry,  V.  S.  n<>|>artment  of  Auriculture,  Washington,  D.  C. 
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slowly,  the  length  of  exposure  at  '200°  F.  should  be  noted  rather 
tlian  the  time  the  cabinet  is  in  operation. 

CHEMICAL  TREATMENT  OF  UTENSILS 

The  chemirals  tliat  are  commonly  used  for  treating  utensils  to 
kill  bacteria  are  sodium  hj'pochlorite,  calcium  hypochlorite  (also 
known  as  chloride  of  lime)  and  chloramine  preparations.  These  can 
be  bought  in  packa^es  of  convenient  size. 

In  making  a  solution  of  calcium  hypochlorite,  first  make  a  smooth, 
watery  paste  of  12  ounces  of  chloride  of  lime,  and  then  add  water, 
first  in  small  quantities  and  then  in  larger  quantities  nntil  the  solution 
amounts  to  "2  gallons.  Strain  this  into  a  glass  bottle  or  jar,  and 
keep  tightly  co  ve  retí  in  a  cool,  dark  place.  This  is  called  the  stock 
solution.  To  di  Inte  this  stock  solution  to  the  proper  strength  for 
using,  add  water  to  it  at  the  rate  of  8  gallons  of  water  per  pint  of 
stock  solution.  This  is  the  final  rinse  solution.  Xever  keep  this  solu- 
tion from  one  day  to  the  next,  but  make  it  fresh  every  day,  and  use 
it  only  once. 

Commercial  powders,  tablets,  and  solutions  for  treating  utensils 
are  non  on  the  market.  These  may  cost  more  than  the  homemade 
solution,  but  in  using  them  it  is  not  necessary  to  make  the  stock 
solution,  as  they  are  in  a  form  ready  to  add  to  the  rinse  water. 

It  is  very  essential  to  wash  and  rinse  utensils  thoroughly  before 
putting  thém  in  the  chlorine  solution.  Chlorine.  the  active  agent 
in  these  solutions,  is  affected  by  organic  matter,  and  if  milk,  cream, 
or  dirt  is  present  the  strength  of  the  solution  is  weakened  before  the 
chlorine  has  a  chance  to  attack  the  bacteria. 

The  effectiveness  of  the  solution  depemls  upon  its  strength  and  the 
length  of  time  the  utensils  are  left  in  it. 

A  strength  of  1  part  of  chlorine  to  5,000  parts  water  is  recom- 
inendcd.  Be  siire  that  the  utensils  are  entirely  covered  with  the 
solution.  and  that  they  are  immersed  in  the  solution  for  at  least 
two  minutes.  Elimínate  all  air  pockets.  Xever  rinse  the  utensils 
after  using  the  chlorine  solution.  Turn  the  utensils  upside  down 
in  a  clean,  dry  place,  free  from  dust  and  flies  (preferably  in  the 
milk  house),  and  do  not  touch  them  until  they  are  needed. 

THE  MILKING  MACHINE  MUST  BE  SANITARY 

The  parts  of  the  milking  machine  which  need  the  most  attention 
are  the  rubber  tubing,  teat  clips  and  inflations,  clawT,  pail,  head, 
vahes,  and  moisture  trap. 

The  heat  method  is  simple  and  effectivc.   This  method  is  as  follows : 

Itnmednitelv  after  milkitiir.  rinse  the  machino  with  c«»ld  or  lukewarm  water 
drawn  thnmdi  it  by  va<uum.  The  flow  of  water  may  be  brokon  o<va- 
sionally  hy  piilliiiir  the  lent  cups  out  of  the  water.  Do  this  10  «>r  12  times. 
Kepeat  this  opera t  ion.  usin^  liot  w¡iter  <-oni  u  i  ti  in^  washin^  puwder.  and  wash 
the  teat  cups  and  lubina  with  a  hrush.  Then  rinse  the  machine  hy  drnwing 
clean  hot  water  throuidi  it  hy  vacuuni. 

Remove  the  long  milk  tube,  with  claw  and  teat  cups,  from  the 
head  of  the  pail.  With  a  machine  of  the  inflation  type,  plug  the  nir 
tubes  and  put  these  parts  in  a  tank  or  can.  If  steam  is  available, 
entirely  cover  all  parts  with  clean  water,  and  heat  with  steam  to  a 
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temperature  of  100°  to  1 0  F.  If  steam  is  not  available,  heat  the 
water  on  a  stove.  but  do  not  put  t he  rubber  parís  in  the  water  while 
it  is  heating.  Lea  ve  the  parts  in  t  he  water  until  the  next  milking, 
allowing  them  to  cool  slowly. 

In  treating  the  parts  with  elieniieals,  wash  tliein  as  indicated 
above.  Instead  of  putting  t lie  parts  in  hot  waíer.  however,  put 
them  in  a  chlorine  soiution,  of  the  saine  strength  as  used  for  other 
uíensils,  and  allow  thein  to  remain  there  until  the  next  milking. 

With  either  method  the  machine  should  be  taken  en  ti  re  ly  apart 
at  least  twice  a  week  and  washed  thoroughly  with  brnshes  and  hot 
water  containing  washing  powder. 

The  moisture  trap,  or  «heck  valve.  on  the  head  of  the  machine 
should  be  cleaned  every  day. 

Milking-maehine  pails  and  eovers  should  be  thoroughly  washed 
after  every  milking  and  then  be  further  treated  with  heat  or  a 
chlorine  soiution  to  kill  bacteria.  If  there  are  pulsators  and  eleetrie 
motors  on  the  head  of  the  pail  they  should  be  removed  before  clean- 
in«T  the  machine. 

The  vacuum  line  should  be  cleaned  at  least  twice  a  year.  by  draw- 
ing  hot  water  contamina  washing  powder  through  il  with  vacuum. 
The  vacuum  line  should  be  cleaned  immediately  after  milking  if 
milk  has  been  drawn  into  it. 

COOL  THE  MILK  PROMPTLY  AND  KEEP  IT  COOL 

A  lar  ge  number  of  bacteria  found  in  milk  when  it  reaches  the 
consumer  are  due  to  improper  cooling  and  keeping  the  milk  at  too 
high  a  temperature  during  storage,  transportaron,  and  deliveiy. 
The  rapidity  with  which  bacteria  multiply  in  milk  at  di  Iteren  t  ten'i- 
peratures  is  shown  in  Table  1. 

Taiilk  .1. — (troivth  of  b<K  f<T¡fi  in  milk  trhcn  tíir  mili:  /.<  In  Id  at  :,n°  and  ut  t;sa  J\ 


\mnU>r  <.f  hiu  leriü  i*>r  cubic  centimeter— 


Temperature  of  milk 

Al  ht>- 

At end  uf 

C>  llnllJS 

At  end  of 
12  hours 

At  end  of 
21  hours 

Al  cn<l  of 
40  hours 

áO'  F                                                                 j  10 

«B°  F  ¡  10 

11' 
17 

1.'. 

<;i.2S0 

♦•.2 

3,  r,74,  wo 

At  the  above  rate,  if  the  milk,  when  produced,  contained  1.000 
bacteria  per  cubic  centimeter,  the  part  held  at  50o  F.  woulil  ha  ve 
contained  only  4,100  bacteria  at  the  end  of  ¿4  hours,  whereas  that 
held  at  08°  F.  would  have  contained  0,128,000.  The  effect  of  tem- 
perature on  the  growth  of  bacteria  is  graphieally  shown  in  Figure  5. 

At  a  certain  ereamery,  milk  reeeived  in  the  íuorning  consisted  of 
the  previous  night's  milk  and  the  fresh  morning's  milk,  which 
were  kept  sepárate.  During  the  six  warni  months  (April  to  Sep- 
fember,  inclusive)  478  samples  of  the  morning's  milk  averaged 
800,020  bacteria  per  cubic  centimeter,  whereas  300  samples  of  milk 
which  had  been  held  overnight  on  the  farms  averaged  2,400,357 
bacteria. 
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Fiocke  — Tliis  shows  how  rapidly  bac- 
teria multiply  in  milk  that  luis  not  Ix-i-q 
properly  cooled.  In  24  liours  a  single  bnc- 
iiT'min  (fli  became  5  bacteria  (o)  in  milk 
kept  at  50°  F.  When  tbc  teiuperuture  of 
the  milk  was  kept  nt  70°  tbe  single  bac- 
terium  multiplied  to  tbe  great  number 
Bhotm  iu  (e)  iu  tbe  sanie  lengtb  of  time, 
'2 1  liours 


A  survey  of  t lie  temperatures  at  which  inilk  is  received  at  railroad 
stations  for  shipment  to  market  in  summer,  showed  that  the  tempera- 
ture  of  iiiorning's  milk  averaged 
about  60°  F.  and  in  some  cases  it 
was  as  higfa  as  80°  F.  These 
tempe  ra  tu  res  are  niueh  too  high 
to  permit  milk  to  be  shipped  a 
considerable  distance  Wlthout 
Bouring.  Frequeutly  it  was 
found  that  morning's  milk  was 
rushed  from  the  farm  to  the  sta- 
tion  be f ore  it  liad  been  sufficient- 
1  y  cooled.  A  large  part  of  the  loss 
caused  by  the  souring  of  milk  is 
due  to  the  shipping  of  the  milk 
at  too  high  a  temperature. 

Milk  or  cream  must  be  cooled 
proniptly  to  a  temperature  of 
50°  F.  or  below  if  rapid  bac- 
terial growth  is  to  be  prevented. 
The  use  of  a  surface  cooler  (fig.  6)  is  especially  necessary  when 
the  time  between  milkíng  and  shipping  is  short.  If  warm  milk 
is  run  over  a  sur- 
face  cooler  sup- 
plied  w  1 1  h  t  h  e 
c  o  1  d  e  s  t  available 
water  and  then  set 
in  a  tauk  cooled 
with  ice  to  40°  F.or 
below.  it  sliould  not 
l>e  dimcult  to  cool 
the  milk  to  50° 
within  an  hour  after 
it  lea  ves  the  cow.  A 
10-gallon  can  of 
warm  milk  p  re- 
moled with  water 
at  55°  F.  and  set  in 
a  tauk  of  ice  water 
at  87°  F.  can  iisu- 
ally  be  coQled  to  50° 
F.  in  about  20  min- 
utes. The  fact  that 
precooling  with  a 
surface  cooler  is  not 
practiced  and  that 
ice  is  not  pul  into 
the  cooling  tauk 
lintil  after  the  milk 
is  put  there,  is  the 
reason  why  much 
milk  reaches  the  shipping  statioi)  in  sumiller  at  so  high  a  tempera- 
ture  that  it  sours  on  the  way  to  the  city. 


FiQUKS  0. — Milk  cooler  and  concrete  tank  for  cuollng  and 
storing  milk  and  <rcam 
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Do  not  mix  vvarm,  fresh  milk  with  cold  milk  o£  the  previous  milk- 
ing,  because  the  addition  of  warm  milk  to  cold  hastens  bacterial 
growth  by  warming  up  tlie  whole  mass.  Keep  cans  of  milk  covered 
to  prcvent  the  entrance  of  dust,  dirt,  insects,  and  other  sources  of 
contamination. 

Cream  sours  more  slowly  than  milk.  Ileavy,  or  rich  cream  does 
not  BOlir  as  quickly  as  thin  cream;  therefore,  ordinarily,  the  cream 
should  test  f rom  30  to  35  per  cent  butterfat.  Snch  cream  makes  lesa 
bulk  to  handle,  and  leaves  more  skim  milk  on  the  farm  than  does 
thin  cream. 

Immediately  after  cream  is  separated,  cool  by  the  same  methods 
advised  for  milk.  If  only  a  small  quantity  is  haudled,  pnt  it  into 
tall  cylindrical  cans,  callea  u shotgun  M  cans,  and  place  these  in  ice 
water.  Do  not  mix  fresh  cream  with  previous  skimniings  until  it 
has  been  thurnughlv  cooled, 

i  '  mf 


VlcviiK  7. — Interior  of  a  puní  dairy  «labio.  CntlStrUCtfoil,  equipiinnt,  ttkbtllUL  v^ntlla- 
tion,  etc.,  of  ibis  klml  uiakc  it  rasy  lo  krcp  tlie  lloor.  \v¡ills,  L-.  iling,  and  Htanl€  til  ines 
clean  and  sanitary 


STABLE  SHOULD  BE  CLEAN.  WELL  LIGHTED.  AND  WELL  VENTILATED 

Whenever  possible  the  cow  stable  should  be  located  on  high 

f round  with  good  natural  drainage,  and  poultrv  houses,  privies, 
og  sheds,  manure  piles,  or  other  conditions  which  pollute  the  stable 
air  and  furnish  breeding  places  for  11  ios  should  not  be  cióse  to  it.  A 
good  location  for  a  barnyard  is  on  a  south  slope  which  drains  away 
from  the  stable.  If  the  barnyard  tends  to  be  muddv  this  mav  be 
remedied  bv  drainage  and  bv  the  use  of  rinders  or  ¿rravel.    A  clean 

#  mf  C  mf  ^ 

yard  is  a  great  help  in  keeping  the  cows  clean.  Figure  7  shows  the 
interior  of  a  substantial,  practical,  and  well-constructed  dairy  bnrn, 
the  plans  and  specifications  for  which  were  furnished  bv  the  Burean 
of  Dairv  Industrv. 

mi  mi 
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Tlio  stablo  should  havo  a  hard,  waterproof  floor  which  can  be 
easilv  eleaned.  A  dirt  íloor  is  very  undesirablo.  .V  concrete  floor 
is  oasy  to  olean  and  prcvents  waste  of  tho  liquid  manure;  howevor. 
such  a  floor  tends  to  be  col  ti  but  oxtra  bedding  will  remedy  this 
troublo.  Seo  that  tho  gutter  back  of  tho  cows  is  largo  enough  to 
h.ohl  tho  droppings;  a  width  of  from  Ni  to  1*  indios  and  a  dopth  of 
7  indios  usually  is  suflieient.  Tho  gutter  should  slopo  so  as  to 
drain  roadilv,  unloss  tho  litpiid  nianuro  is  takon  np  by  absorbonts. 

Tyj)os  of  stalls  and  niangers  which  havo  tho  loast  possible  snrfaoc 
for  colloeting  dnst  and  tlirt  and  offor  tho  loast  obstrnetion  to  the 
eirculation  of  a  ir,  are  tho  most  satisfaetory.  AVoodon  stalls  ha  ve 
inany  snrfacos  and  cracks  which  aro  hard  to"  koop  olean,  aml  in  case 
of  disoasc  thoy  can  not  bo  disinfeeted  as  thoroughly  as  can  stalls 
made  of  metal  pipos.  A  swing  standiion  is  usually  preferred,  as 
it  allows  tho  cow  plenty  of  frccdom.  A  low.  sniootíi  manger  with- 
ont  sharp  angles  is  oasy  to  koop  olean.  If  tho  cows  face  the  middle 
of  tho  barn,  tho  walk  bohind  them  shonld  be  .*>  foet  or  more  in  width 
so  that  tho  walls  will  not  be  soiled  by  tho  spattering  from  the  gutter 
or  the  inannre  carriol*. 

Tight,  smooth  oeilings  and  smootli  walls  withont  ledges  aro  oasily 
kept  freo  from  cobwebs.  dnst,  and  dirt.  (/obwebs  on  tho  oeilings 
and  mannro  on  tho  walls  are  fonnd  in  too  manv  tlairv  stables. 
Vnless  walls  and  coilings  are  paintod,  whitowash  should  be  freely 
applied  at  loast  twioe  a  year,  as  it  holps  to  purifv  tho  stable  and 
to  koep  it  light. 

A  cow  stable  shonld  be  well  lighted:  4  scpiare  foet  of  glass  por 
oow  is  siiílioiont  if  tho  windows  aro  well  distributod  and  not  ob- 
structed  in  any  way.  If  the  stablo  is  bnilt  with  its  length  north 
and  sonth,  it  gots  tho  bonefit  of  both  tho  morning  and  aftornoon 
snn. 

The  stable  air  shonld  always  bo  fresh  and  puro  but  should  bo  freo 
from  drafts.  If  the  otlor  in  the  stable  is  disagreeable  at  any  timo, 
it  shows  that  the  ventilation  is  poor.  At  least  f>00  cubio  feet  of  air 
space  should  be  provitled  in  the  stable  for  each  cow. 

MILK  HOUSE  SHOULD  BE  CLEAN  AND  CONVENIENT 

Tho  building  in  which  tho  niilk  is  handled  should  be  convenient 
to  tho  barn.  but  so  looatod  a>  to  be  fice  from  dnst  and  stable  odors 
(íig.  8).  Tho  ideal  place  for  it  is  in  a  woll-drainotl  location  some- 
what  highor  than  tho  harn.  U  should  not  lio  dosc  to  the  barnyard, 
pigpon,  privy,  or  other  so  urce  of  ooutauiination.  The  milk  liouso 
mav  bo  connectod  with  the  stable  bv  a  eovered.  well-ventilatod  pas- 
sageway  with  self-closing  doors  at  each  end  to  prevent  stablo  otlors 
from  ontering.  It  may  bo  in  tho  same  building  as  the  stablo.  but  if 
so  it  should  havo  a  sepárate  outside  entrante  and  the  walls  should  be 
tight  and  without  a  direct  coinmunieating  door  or  window. 

It  is  advisable  to  divide  the  milk  house  into  two  rooms,  ono  for 
handling  the  milk  and  tho  other  for  washing  tho  utensils.  Plan  tho 
milk  house  and  all  its  e(|uipment  so  as  to  save  as  much  labor  as  pos- 
sible. not  only  in  handling  the  product  but  in  kecping  the  building 
olean. 

Tho  re  should  be  no  unnecessarv  1  odores  or  rouirh  surfaces  inside 
tho  building.    The  floors  should  be  of  concreto  and  pitchod  to  drain 
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through  boíl  traps.  lioundcd  edges  at  (lie  walls  prevent  íhe  eollec- 
tion  of  dust  and  dirt.  The  walls  and  ceilings  niay  be  made  of 
matched  boards,  but  smooth  eeinent  plaster  on  metal  lath  is  better. 
Ventilators  are  necessary  to  keep  the  air  in  the  milk  rooni  fresh  and 
free  from  musty  and  undesirable  odors  and  to  carry  olF  steam  from 
the  wash  room.  Windows  are  ver  y  important,  as  they  let  in  fresh 
air  and  sunlight  and  makc  work  easier.  In  simimer  the  doors  and 
windows  should  be  sereened  to  keep  ont  flies  and  other  insects. 

A  plentiful  snpply  of  cold,  running  water  in  the  milk  house  is 
necessary.  The  supply  may  be  piped  from  an  elevated  tank  fed  by 
a  windmill,  engine,  hand  punip,  or  hydraulic  rain.  The  dairyman 
can  not  afford  to  spend  bis  time  in  carry ing  water  in  a  pail  to  cool 
the  milk  and  wash  the  ntensils.  Provisión  musí  also  he  made  for 
snpplying  an  abnndance  of  hot  water  for  wash  ing  and  treating  the 
ntensils. 


i 


FiuuuE  8. — A  suiiitary  and  convenlcnt  milk  houao.  ouilt  according  (o  plans  rocoin- 

iiK'ndod  by  the  United  States  I  H'partment  of  Agricultura.  This  type  of  bousc  ¡s  not 
oxpeusive 

USE  UTENSILS  THAT  ARE  EASILY  CLEANED 

AU  milk  utensils  should  be  durable,  smooth,  and  nonabsorbent. 
Wooden  utensils  are  hard  to  keep  free  from  bacteria  and  should 
Jiever  be  used.  liadly  battered  or  nisty  utensils  are  hard  to  clcan, 
and  the  rusty  iron  may  injure  the  flavor  of  the  milk  and  milk  prod- 
ucís. Do  not  use  utensils  having  complicated  parts,  crevices,  or 
places  that  are  hard  to  clean. 

MILKERS  SHOULD  BE  CLEAN 

Just  before  milking,  each  milker  should  wash  his  hands  with  soap 
and  water  and  put  on  a  pair  of  clean  overalls  and  a  jumper,  or  a  suit 
whieh  is  used  for  no  other  purpose.  Enough  suits  should  be  pro- 
vided  so  that  a  clean  one  is  always  available.  They  should  be  washed 
regularly.  and  occasionally  they  should  be  steamed  or  boiled.  Even 
the  milking  stool  should  be  kept  clean  to  avoid  soiling  the  milker's 
hands. 
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Milk  only  with  clean,  dry  hands,  or  with  a  milking  machine  which 
has  been  properly  cieaned  and  treated  to  kill  bacteria.  The  practice 
of  wetting  the  hands  with  milk  is  a  filthy  one;  it  adds  bacteria  and 
sediment  to  the  milk,  and  in  the  winter  it  may  cause  the  cows'  teats 
to  chap.    Milk  quickly  and  thoroughiy,  without  jerking  the  teats. 

Immediately  after  each  cow  is  milked,  take  the  pail  of  milk  to 
the  milk  house.  Xever  let  it  stand  in  the  barn.  The  milker  should 
always  bear  in  mind  that  he  is  handling  a  human  food  which  is 
very  easily  contaminated.  Therefore,  it  is  well  for  the  milker  to 
have  soap,  clean  water,  and  towels  accessible  so  he  can  wash  his  hands 
after  milking  each  cow. 

STRAIN  MILK  PROPERLY 

After  the  milk  is  taken  to  the  milk  house,  strain  and  cool  it  at  once. 
The  strain ing  is  best  done  through  a  laver  of  sterile  absorbent  cotton 
placed  between  two  clean  strainer  cloths  which  have  been  steamed 
or  l>oiled,  or  through  special  straining  cloth.  Straining  milk  im- 
proves  its  appearance  but  does  not  remove  the  bacteria  carried  into 
it  by  dirt:  therefore,  dirt  should  be  kept  out  of  milk  by  clean 
methods.  Keep  a  supply  of  clean  strainer  cloths  on  hand  at  ail  times, 
so  that  when  one  becomes  soiled  it  can  be  replaced  immediately  with 
a  clean  one.  Use  a  strainer  cloth  for  only  one  milking.  Special 
strainer  cloths  may  be  bought  at  low  cost  from  most  dealers  in  dairy 

supplk'y. 

KEEP  FEED  AND  WEED  FLAVORS  OUT  OF  THE  MILK 

Milk  is  often  made  iinsalable  by  feed  and  weed  flavors.  Feed 
flavors  in  milk  are  most  frequently  caused  by  succulent  feeds.  When 
fed  to  dairy  cows  one  hour  before  milking,  silage  made  from  corn, 
alfalfa,  sweetclover,  or  soybeans,  and  green  alfalfa,  cabbage,  turnips, 
rape,  and  kale  seriously  affect  the  flavor  and  odor  of  milk.  Green 
rye,  green  cowpeas,  po'tatoes,  drie<l  beet  pulp.  and  carrots  affect  the 
flavor  and  odor  of  milk  only  slightly,  and  green  corn,  green  oats 
and  peas,  green  soybeans,  pumpkins,  and  silgar  beets  have  praetically 
no  effect  on  the  flavor  and  odor. 

Feeds  atfect  the  flavor  of  milk  only  a  few  hours  after  they  are 
eaten.  For  this  reason,  feed  dairy  cows  highly  flavored  feeds  im- 
mediately after  milking  and  not  fust  before.  Áeration  of  milk  by 
running  it  over  a  surfaee  cooler  immediately  after  milking  reduces 
strong  feed  flavors  and  sometimes  eliminates  slight  ones. 

Kradicate  from  pastures  all  weeds  which  cause  objectionable 
flavors  in  milk.  Vntil  this  is  done  take  the  cows  oí?  infested  pas- 
tures as  long  as  possible  before  milking.  The  longer  the  interval 
between  the  removal  of  the  cows  from  pasture  and  the  time  of  milk- 
ing, the  less  intense  will  be  the  undesirable  flavors  in  the  milk.  In 
the  case  of  gai  lic-infested  pastures  the  cows  should  be  taken  off  the 
pasture  four  to  seven  hours  before  milking  to  entirely  avoid  the 
gurlic  flavor  and  odor  in  milk.  Some  weeds,  such  as  bitterweed, 
impart  objectionable  flavors  to  the  milk  se  ve  ral  hours  after  they 
are  eaten.  If  such  weeds  are  present  it  may  be  neccessary  to  keep 
the  cows  off  the  pasture  until  the  weeds  are  eradicated. 
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ADDITIONAL  INFORMATION 

The  following  United  States  Department  of  Agriculture  publica- 
tions  have  a  direct  bearing  on  the  general  subject  of  sanitation  in 
milk  production.  A  copy  of  any  of  these  publications  may  be  ob- 
tained,  free  of  chargc  as  long  a.s  the  free  supply  lasts,  by  writing  to 
one  of  yonr  Senators  or  your  Kepresentative  in  Congress.  or  to  the 
Office  of  Information,  United  States  Department  of  Agriculture, 
Washington,  D.  C.  Give  both  the  title  and  the  number  of  the  puhli- 
cation.  If  more  than  one  is  wanted,  list  them  numerically  as  is  done 
below. 

PUBLICATIONS 

734-F,  Flytrups  and  Their  Operation. 

954-F.  Disinfectmn  <»f  Stablcs. 

976-F,  Cooling  Milk  and  Cream  on  the  Farm. 

1069-F,  Tuberculosis  in  Livestock:  Detectíon,  Eradication.  and  Control. 
10D7-F,  The  Stablc  Fly :  How  to  Prevent  Its  Annoynnce  and  Its  Losses  to 
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ARSENICAL  CATTLE  DIPS: 

METHODS  OF  PREPARATION  AND  DIRECTIONS  FOR  USK. 

fíy  RonniiT  M.  CllAViy, 
Hctifar  Ithrt'hvuiMt  Jtwchanlv  DlvMon. 
INTRODUCTOR  Y. 
This  bulletin  is  intended  tu  lio  :i  handbook  for  thc  user  of  arsenical 
cattle  dips.    It  aims  to  ineludo  in  bricf  lint  ampio  form  general  in- 
formatinn,  formulas,  tables,  and  practical  liints  boaring  on  the  prepa- 
ration  and  management  of 
arsenical  dipping  Solutions. 
Bllt   to    this   ficld    it  is 
Btrictly  limitcd.  Those  who 
dcsiro  a  popular  account  of 
the   lifc    liistorv   of  tilo 
Texas-fever  tick  and  of  its 
relation  to  cattle  are  ro- 
ferred  to  a  previous  bulle- 
tin (Farmers'  Bulletin  408) 
issued  by  the  department. 
The  same,  as  vroll  as  an- 
other  previous  publieation 
(Burean  of  Animal  Industry  Circular  *-¿07),  contains  plans  and  speci- 
fications  for  the  eonstruetion  of  dipping  vats,  together  with  diroetions 
for  the  management  of  cattle  in  connection  witli  dipping. 

PROPERTIES  OF  SUBSTANCES  USED  IN  MAKING  DIPS. 

Making  a  dip  is  simply  a  manufacturing  proposition.  Xo  niann- 
facturer  can  expcct  to  get  the  bcst  resulta  imlcss  lie  is  somewhni 
acquainted  with  important  facts  regarding  his  raw  material». 

IV hite  arsenic,  also  known  as  arsenic  trioxid.  arsenious  or  arsen- 
ous  oxid  or  anhydrid,  should  always  be  purchased  in  the  form  of 
a  fine  powder,  and  under  a  guaranty  of  00  per  cent  purity.  Water, 
oven  when  boiling,  will  dissolve  only  a  little  of  it.  and  that  slowlv, 
but  by  the  use  of  certa  in  other  cheinicals  wbite  arsenic  mav  Ixí  readilv 
and  abundantly  brought  into  solution. 

Milite  arsenic  is  a  violent  poison,  and  users  of  it  mupt  never  allow 
familiarity  to  l>eget  carelessness.  It  may  be  absorbed  into  thc 
system  and  cause  injury  or  death,  either  through  the  mouth,  tho 
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lungs,  or  the  skin ;  therefore  neithcr  the  dry  powder  ñor  the  solution 
should  be  allowed  to  remain  on  the  skin.  The  breathing  in  of  dust 
arising  from  the  dry  powder  during  handling  must  be  avoided, 
while,  if  cattle  aro  being  sprayed,  neither  the  operator  ñor  the  cattle 
should  inhale  any  of  the  spray.  Moreover,  from  a  boiling  solution 
arsenic  may  be  thrown  out  as  a  fine  spray  and  also,  under  certain 
conditions,  as  the  very  poisonous  gas  "  arsin."  Henee,  concentrated 
dips  should  be  prepared  only  in  thoroughly  ventilated  places,  while  t 
all  work  should  be  done  on  the  windward  side  of  the  kettle  and  as 
far  from  it  as  practicable. 

If  arsenic  in  any  form  has  been  swallowed,  medical  attention  is 
to  be  obtained  as  soon  as  possible;  but  since  promptness  of  action  is 
of  very  great  importanee  and  medical  attention  is  not  always  readily 
available,  it  is  best  for  all  who  use  arsenical  dips  to  be  familiar  with 
íirst-aid  treatment.  The  United  States  Dispensatory  (nineteenth 
edition)  has  the  following  to  say  in  this  matter: 

If  the  antidote  *  *  *  be  not  directly  at  hand,  free  vomiting  should  be 
induced  by  tlie  fiuger.  the  feather  part  of  :i  qnill,  and  the  administraron  of  an 
emetie;  *  *  *  Peni u leen t  drinks  should  be  freely  given,  sueh  as  mílk,  wbite 
of  eggs  and  water,  or  flour  and  water,  whieh  serve  to  encourage  the  yomiting 
and  to  envelop  the  poison. 

Tho  antidoto  having  been  failthfully  .-ippliod.  the  subíwquent  treatment  eon- 

sists  in  the  adraíuistration  of  mucilaginous  drinks  and  the   treatment  of 

symptonis  as  they  arise. 

*  *****  * 

The  antidoto  above  referred  to  íh  *  *  *  ferric  hydrnxid  icith  ituigncsium 
uxid  in  the  moist  or  ¡mlpy  statr.  As  soon  as  it  is  ready  it  must  be  given  in 
doses  of  a  tablespoonful  to  an  adult.  of  a  dessertspoonful  to  a  chlld.  every 
five  or  ten  minutes  until  the  urgen t  symptoms  are  relieved.  *  *  *  Its 
eílicacy  is,  of  cotirse,  greater  the  sooner  it  is  administered  after  the  Ingestión 
of  the  poison;  but  even  after  déla  y  its  use  will  prove  advantageous  so  long 
as  any  portion  of  the  poison  still  remains  in  the  stomaeb.  *  *  *  It  should 
be  an  invariable  rule  to  prepare  the  antidote  at  the  time  it  is  wantod  from 
material.-»  always  kept  at  hand.  *  *  *  xne  neSt  antidote  known  is  the 
conibination  of  ferrie  hydn>xid  with  magnesium  oxid  uow  reeognized  by  the 
U.  S.  Pharmaeopceia. 

The  materials  for  the  antidote  referred  to  can  be  supplied  by  any 
prescribing  pharmacist,  eontained  in  two  bottles.  Tn  this  separated 
form  the  antidote  keeps  well,  and  when  an  emergeney  calis  for  its 
use  all  that  is  necessary  is  to  mix  thoroughly  the  contents  of  the 
two  bottles  and  to  administer  as  directed.  But  in  any  case  medical 
attention  must  be  obtained  as  soon  as  possible. 

Sodium  carbonate. — Also  known  as  sal  soda  or  washing  soda, 
when  fresfi  consists  of  colorless  transparent  crystals.  On  keeping, 
unless  tightly  elosed  from  the  a  ir,  it  tends  to  lose  its  crystalline 
appearancc  and  to  fall  to  a  white  powder.  This  change  is  due 
merely  to  the  fact  that  the  crystals  carry  a  large  amount  of  com- 
bined  water  (water  of  crystallization),  and  on  exposure  to  the  air 
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much  of  this  water  may  ('vapórate  with  consequent  destruction  of 
the  crystalline  form.  The  soda  itself  is  in  no  way  affected  by  this 
loss  of  water,  except  that  it  really  becomes  stronger,  weight  for 
weight. 

Another  form  of  sodinm  carbonate,  called  u  monohydrated  sodium 
carbonate,"  also  occurs  in  oommerce  in  the  form  of  a  white  crystalline 
granular  powder.  Tt  contains  only  a  sinall  amount  of  water  of 
crystallization  and  is  practically  unaffected  by  exposure  to  air.  This 
form  of  soda  from  a  mannfacturing  point  of  view  is  far  preferable 
to  sal  soda,  as  it  is  of  constant  and  permanent  composition,  and 
being  much  stronger,  weight  for  weight,  it  is  less  expensive  to  handle. 
When  usins:  monohydrated  soda  it  is  neccssary  to  remember  that 
only  44  pounds  are  needed  to  do  the  same  work  as  10  pounds  of 
sal  soda. 

Pine  tar. — Pine  tar  when  fresh  is  semiliquid,  but  with  age  becomes 
granular  and  nearly  solid,  in  which  condition  it  is  of  less  valué. 
Mixed  with  it  is  alwavs  more  or  less  water  of  dceidedly  a  cid  prop- 
erties  (pyrol ígneo us  acid),  which  on  standing  tends  to  fioat  on  the 
surface  and  should  be  dipped  or  ponred  olí  befo  re  the  tar  is  used. 

Tar  is  heavier  than  water  aud  when  stirred  writh  it  usually  forms 
a  very  poor  mixture  from  which  most  of  the  tar  rapidly  settles  out, 
but  when  the  water  is  of  just  the  right  temperatura  and  somewhat 
alkaline  a  fairly  stablc  suspensión  may  generally  be  obtained.  When 
previously  treated  with  an  amount  of  caustic  alkali  sufficient  to  com- 
bine with  a  considerable  proportion  of  the  tar  acids,  or  when  blended 
with  soap,  the  tar  easily  mixes  with  water  and  then  forms  a  good  and 
permanent  emulsión. 

Caustic  soda. — Also  known  as  sodium  hydroxid,  or  sodium  hydrate, 
on  account  of  its  wide  range  of  application  by  chemists,  pharmacists, 
and  mannfacturing  industries  occurs  commercially  in  a  number  of 
different  forms,  as  powder,  flakes;  solid  masses,  or  broken  fragments; 
in  color  ranging  from  puré  white  to  grayish  or  brownish  tints.  For 
the  use  of  chemists  and  pharmacists  it  is  put  up  in  glass  bottles:  for 
industrial  purposes  it  is  stippüed  in  various  sized  cans  or  drums  of  • 
thin  sheet  iron.  The  latter  is  the  variety  that  should  be  purchased 
for  making  dip.  Its  large  output  and  wide  use  render  it  easily 
obtainable  almost  everywhere — far  more  so  than  white  arsenic.  The 
10-pound  can  is  the  best  size  to  buy  for  home  use  in  preparing  dips; 
larger  consumers  can  probably  handle  the  material  in  larger  drums 
conveniently  and  of  course  more  economically.  The  purchaser  must 
make  sure  that  the  contents  of  the  drum  he  contemplates  buying  are 
in  fragmentary  form,  or  granulated,  for  much  caustic  soda  is  run 
into  drums  in  a  melted  condition  and  on  cooling  forms  a  single  solid 
cake,  which,  though  satisfactory  for  factory  use,  is  not  adapted  for 
the  present  purpose.  It  should  always  be  purchased  under  a  guaranty 
of  not  less  than  85  per  cent  actual  caustic  soda. 
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Caustic  soda  is  an  intensely  active  and  powerful  substance.  When 
exposed  to  the  air  it  strongly  attracts  moisture.  inereasing  in  weight 
and  becoming  pasty,  while  at  the  same  time  it  bccomes  contaminated 
with  sodium  carbonate  through  absorption  of  carbón  dioxid.  TIence 
it  must  always  be  purchased  in  original  containers,  never  in  bulk; 
the  container  must  not  be  oponed  until  just  before  the  material  is 
to  be  used;  the  substance  must  not  be  allowed  to  stand  exposed  to 
the  air,  and  if  any  is  left  over  which  is  to  be  kept  for  subsequent 
use  it  must  Ix»  immediatoly  transferred  to  a  tin  pail  provided  with  a 
tightly  fitting  cover,  such  as  a  lard  pail,  or,  best  of  all,  a  paint  pail 
with  a  friction  top. 

Owing  to  the  intense  chemieal  activity  of  caustic  soda  it  is  ex- 
tremely  corrosive  in  its  efl'ect  upo*i  skin  or  clothes.  and  upon  the  lungs 
if  dust  from  it  is  inhaled.  Therefore  it  is  necessary  to  handle  it 
gently  to  avoid  the  raising  of  dust  and  to  wash  off  at  once  with  water 
any  which  may  touch  the  skin  or  clothing. 

Cawrt-ic  pohuth.—Ateo  known  as  potassium  hydroxid  or  hydrate,  is 
very  similar  in  its  properties  to  caustic  soda.  It  is  not,  however,  so 
widely  used  industria lly,  and  is  decidedly  more  expensive  without 
l)eing  any  better  for  the  present  purpose.  Therefore  it  should  be 
purchased  only  when  caustic  soda  happens  not  to  be  available.  In 
its  use  one  must  remembcr  that,  weight  for  weight,  it  is  less  elíicient 
than  caustic  soda,  so  that  for  every  pound  of  the  latter  there  must  be 
employed  1.4  pounds  of  caustic  potash.  Like  caustic  soda,  it  must  be 
guara nteed  at  least  85  per  cent  puro. 

Lt/e. — This  is  a  terni  employed  to  desígnate  a  grade  of  caustic  soda 
put  up  prima rily  for  domestic  use.  such  as  making  soap  from  waste 
grease  and  for  general  cleansing.  Since  ordinary  buyers  of  this 
grade  of  goods  are  not  apt  to  be  able.  to  judge  closely  of  its  quality, 
it  is  sometimes  of  very  inferior  grade,  though  not  necessarily  so. 
If  any  guaranty  regarding  its  purity  can  be  obtained,  it  may  be  used 
for  dip  making,  in  case  of  necessity,  in  the  same  proportions  as 
caustic  soda. 

THE  GENERAL  COMPOSITION  OF  DIPS. 

All  arsénica  1  cu  Ule  dips  contain  arsenious  oxid  as  the  active  tick- 
killing  agent.  But  since  straight  arsenious  oxid,  that  is,  white  ar- 
senic,  is  so  slightly  and  slowly  soluble  in  water,  it  is  necessary  to  use 
some  other  chemicyil  agent,  such  as  sodium  carbonate  or  hydroxid,  to 
bring  the  arsenious  oxid  into  solution.  In  this  way  the  white  arsenic 
is  changed  to  sodium  arsenite  if  either  sodium  hvdroxid  or  sodium 
carbonate  is  employed.  or  to  potassium  arsenite  if  the  corresponding 
potassium  compounds  are  used.  Starting  with  a  given  weight  of 
white  arsenic,  whether  it  is  con  verted  to  sodium  arsenite  or  to  potas- 
sium arsenite  appears  to  make  no  difference  in  the  action  of  the 
finished  dip. 
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After  the  white  arsenic  lias  beon  brought  into  solution,  a  variety 
of  substances,  such  ns  tar.  soap,  oils.  ote,  nmy  be  added  with  one  or 
more  of  the  following  objeets  in  view:  (1)  To  mercase  the  effective- 
ness  of  the  bath  against  ticks,  either  (hrough  greater  penetrating 
power  or  better  adhesión,  or  through  repellent  action:  (*2)  i  o  render 
milder  the  eíTect  of  the  baih  upon  catlle;  (3)  to  denature  the  bath  so 
that  cattle  will  not  drink  it.  Proprieta ry  coneentraícd  dips  diííer 
from  each  other  and  from  home-made  dips  essentially  only  in  the 
nature  and  amount  of  such  added  subst anees. 

MAKING  THE  BOILKD  DII\ 

The  boiled  dip  has  been  recoinmended  for  use  in  two  strengths,  the 
baths  corresponding  to  which  will  be  terined  here  u  low-strength 
bath"  and  "  high-strength  bath."  The  low-strength  bath  is  com- 
monly  used  for  ordinary  tick-eradication  work  on  the  range,  the  cattle 
being  dipj>ed  regularly  every  two  weeks  for  possibly  several  months. 
The  high-strength  bath  is  used  to  treat  cattle  wliieh  are  undergoing 
transportation  to  a  tiek-free  región,  the  treatment  being  usually 
limited  to  only  two  dippings,  5  to  10  days  apar!. 

To  make  500  1  gallons  low-strength  bath  provide: 

Sal  soda'  .        -      -   24  pounds. 

White  iirsonie,  ÍM)  por  ««mu  puré,  in  fine  powdor   8  pounds. 

Plne  tai*   1  «al Ion. 

Put  25  gallons  of  water  in  a  kettle  or  tank  of  40  to  50  gallons 
capacity,  heat  to  boiling,  and  add  the  sal  soda.  When  this  has  dis- 
solved add  the  white  arsenic,  then  boil  and  stir  for  15  minutes  or 
longer,  until  the  white  arsenic  has  entirelv  disappeared.  If  intended 
for  immediate  use  cool  to  140°  V.  (by  the  addition  of  cold  water  if 
desired),  then  pour  in  the  pine  tar  in  a  thin  stream  while  constantly 
and  vigorously  stirring  the  solution.  Iinniediately  enipty  the  liquid 
into  the  dipping  vat.  which  has  already  l>een  three-fourths  filled 
with  water,  and  stir  thoroughly. 

For  a  stock  solution  to  be  kept  on  hand  and  used  when  needed,  add 
no  tar,  but,  after  the  solution  of  arsenic  and  soda  has  locóme  cntirely 
cold,  make  it  up  to  25  gallons  (see  method  on  page  7),  stir  well, 
let  settle.  and  draw  off  into  containers  which  can  be  well  closed. 
This  constitutes  "  low-strength  boiled  arsenic  stock,"  and  its  use  in  a 
diluted  dipping  bath  calis  for  a  "tar  stock,"  the  preparation  of 
which  is  described  on  page  7. 

High-strength  bath  or  high-streugth  boiled  arsenic  stock  is  pre- 
pared  in  exactly  the  same  way.  except  that  for  500  gallons  of  diluted 
bath  there  is  used  10  pounds  of  white  arsenic  and  25  pounds  of  sal 
soda  (or  11  pounds  monohydrated  sodium  carbonate). 

1  The  nuinber  of  pounds  of  whilo  arsenic  nerdod  to  mnko  any  nuinber  of  Kullons  of  bath 
of  any  utroiuíth  may  bo  ohtainet]  from  Tublt?  1,  <>»  puge  11. 
"Or  monohydrated  sodium  carbonate,  10J  pounds. 
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A  by-product  of  tbe  aetioo  of  sodium  carbonate  on  white  arseuic  is  the  gas 
carbón  dioxld.  The  escaiv  of  tbis  gas  is  attended  by  considerable  foaming 
of  the  solutiou,  so  the  kettle  must.  be  generously  large,  and  the  operation  of 
boiling  nnist  ha  ve  consta  nt  watchiog  to  prevent  the  liquid  from  frothing  over 
the  edge  of  the  kettle. 

The  kettle  or  taok.  utensils.  and  materiaks  must  be  j>erfectly  free  from  all 
greasy  or  oily  substancie*,  si  neo  a  sinall  quaulity  of  such  ntutter  is  suttieient  tn 
fo'rm  a  eoatlng  over  the  arsenic  and  tbus  to  prevent  or  delay  its  solution. 

Tlie  boiled  dip  inay  be  niade  i»erfecily  weil  with  very  hard  water,  bnt,  in 
that  case,  sonto  residuo  of  a  fine  white  or  gray  powder  will  be  left  undissolved 
after  boiling.  Tbis  residuo  carries  no  arsenic,  but  arises  from  the  action  of  the 
sodium  carbonate  upon  coinponnds,  chieily  of  lime,  in  the  water.  Examinution 
of  the  liquid  after  boiling  for  a  few  minutes  with  the  soda  before  the  arsenic 
has  been  added  will  show  how  niuch  residuo  may  be  expected  from  this  source. 

MAKING  THE  S-B  DIP.1 

The  S-B  arsenieal  dip  was  developed  by  the  present  writer  about 
two  years  ago  to  meet  corta  in  drawbacks  to  the  boiled  dip,  namely, 
(1)  the  neeessity  for  boiling  largo  amounts  of  liquid,  and  (2)  the 
im  possibil  i  ty  of  preparing  highly  concentrated  stock  solutions. 
Biiroau  employees  in  the  íield  ha  ve  givon  the  preparation  a  thorough 
test  in  practical  dipping.  The  differenee  between  the  S-B  dip  and 
the  boiled  dip  is  meroly  in  the  formulas  and  methods  of  preparation, 
the  coiopositíon  of  the  diluted  baths  used  for  dipping  being  prae- 
tically  the  same  in  both  cases. 

The  S-B  dip  is  prepared  in  two  parts  which  must  not  be  mixed 
exoept  i n  the  diluted  dipping  bath.  (1)  arsenic  stock,  (2)  tar  stock. 

S-B  arsenic  stock  requiros  the  following  inaterials  ready  to  hand 
before  starting: 

Tounda. 

Caustic  soda.2  al  least  XT>  per  cent  puré,  dry.  granulated-.    4 

White  arsenic  !K)  per  cent  puré,  in  fine  powder   10 

Sal  soda,"  crystals.  .      10 

In  a  íí-gallon  kettle  or  metal  4  pail  place  the  4  pounds  of  caustic 
swla.  add  1  gallón  of  cold  water.  an<l  stir  with  a  stick  until  the  caustic 
soda  is  practically  all  dissolved.  Without  delay  begin  adding  the 
white  arsenic.  in  portions  of  a  pound  or  two  at  a  time,  as  fast  as  it 
can  be  dissolved  without  causing  the  solution  to  boil,  stirring  all  the 
time.  íf  the  liquid  begins  to  boil,  stop  stirring  and  let  it  cool  slightly 
before  adding  more  arsenic.  The  secret  of  succoss  is  to  work  in  the 
arsenic  fast  enough  to  keep  the  solution  very  hot— nearly  but  not 

xAbbreviated  from  "  self  boiled."  the  ñame  being  suggestod  by  the  fact  that  the  heat 

necessary  to  prepare  the  dip  Is  wholly  derived  from  cliemlcal  nctlon  betwoon  the  raw 
material*. 

20r  Í»J  pounds  dry  caustic  potasa  of  equal  porlty. 
8  Or  4J  pounds  monohydrntod  sodium  carbonate. 

*  The  chomloalf»  employod  have  no  efTeet  upon  Iron.  They  will,  however,  actively  cor- 
rode  zinc,  Un,  or  solder  :  heneo  a  soldored  pall  must  be  watched  for  leaks  and  is  far 
inferior  to  a  s<  nmless  pail.  st:imped  from  a  ginplo  sheet  of  iron.  A  tinned  pail  is  pre- 
ferred  to  a  nalvanlzed  one,  but  a  plain  iron  seamless  pail  or  an  iron  kettle  should  be 

obtalned  if  possilile. 
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quite  at  the  boiling  point.    The  result  should  be  a  clear  solution, 

except  for  dirt.    If  the  liquid  persistently  remains  muddy  or  milky, 

it  may  be  because  the  operation  lias  been  condueted  so  fast  that  much 

water  has  been  boiled  out  and  sodium  arsenite  is  beginning  to  crys- 

tallize,  so  add  another  gallón  of  water  and  stir.    If  the  solution  docs 

not  then  clear  up,  the  eaustic  soda  niust  ha  ve  been  very  low  grade, 

and  the  undissolved  substance  niust  be  arsenic.    In  that  case,  put  the 

kettle  over  the  fire,  heat  nearly,  but  not  quite,  to  boiling,  and  stir. 

As  soon  as  the  solution  of  arsenic  is  complete,  dilute  to  about  4  gal- 

lons,  add  the  sodium  carbonate,  and  stir  until  dissolved. 

Cautioxs:  It  is  neoessai-y  to  avnid  splasbing.  Henee  never  work  hurriedly ; 
stir  deliberately  and  regula rly :  <lo  not  dunip  in  the  arsenic  and  sal  soda,  but 
earefully  slide  theni  in  froni  a  groeer's  scoop  beld  cióse  to  the  side  of  the  pail 
and  to  the  surface  of  the  liquid.  Perfonn  the  whole  oj>eration  in  a  well-ven- 
tilated  place  and  avoid  inhalinx  steam. 

After  the  solution  has  bogóme  cold  add  water  to  make  it  to  exactly 
5  gallons,1  mix  well,  let  settlc.  and  draw  off  Luto  containers  which 
can  be  tightly  corked  or  otherwise  closed.  Jugs  or  demijohns  are 
best,  but  tin  cans  will  serve  if  occasionallv  inspected  for  leaks  which 
may  occur  after  a  time  through  the  action  of  the  solution  upon  the 
solder  of  the  can. 

Tar  stock  appropriate  for  use  with  either  S-B  arsenic  stock  or 
boiled  arsenic  stock  is  prepared  thus: 

In  a  capacious  metal  pail  dissolve  three-fourths  of  a  pound  of  dry 
eaustic  soda  or  coneentrated  lye  (or  1  pound  of  dry  eaustic  potash) 
in  1  quart  of  water,  add  1  gallón  of  pine  tar.  and  stir  thoroughly 
with  a  wooden  paddle  until  the  mixture,  which  at  first  looks  streaked 
and  muddy,  brightens  to  a  uniform  thick  fluid  somewhat  resembling 
molasses.  Test  it  by  letting  about  a  teaspoonful  drip  from  the  pad- 
dle into  a  glass  of  water  (a  glass  fruit  jar  or  a  wide-mouth  bottle  will 
serve)  and  stirring  thoroughly  with  a  sliver  of  wood.  It  should  mix 
perfectly  with  the  water.  Globules  of  tar  which  can  be  seen  bv 
looking  at  the  glass  from  underneath  and  which  can  not  be  blended 
with  the  water  by  repeated  stirring  indicate  that  more  caustie-soda 
solution  is  needed.  In  that  case  make  uj>  more  caustic-soda  solution 
of  the  sanie  strength  and  add  it.  not  more  than  a  pint  at  a  time,  and 
with  thorough  stirring,  until  the  desired  effect  is  produced. 

If  an  appropriate  glass  vessel  for  making  the  test  is  uot  at  hand.  a 
little  of  the  mixture  may  be  taken  between  the  fingers,  then  dip  the 
fingers  under  water  and  try  to  rub  oíF  the  tar.  It  should  leave  the 
fingers  perfectly  clean  after  a  little  rubbing  with  water.  If  an  oily 
coating  remains,  more  caustic-soda  solution  is  needed.  Such  an  extra 
addition  of  eaustic  soda  will  be  required  only  in  case  of  a  very  low- 

1  Bost  flone  by  prcviously  dctorralnlng  by  measuroraent  the  depth  of  gnllons  of  water 
in  the  Tcettle.  Set  the  kettle  exactly  leve!  and  mark  the  depth  on  a  stick  held  vertically 
on  the  center  of  the  bottom. 
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grade  chemical  or  a  very  highly  agid  tar.    The  tar  stock  should  be 
kept  i n  closed  containers,  sueh  as  a  pail  with  a  friction  top. 

DILUTING  THE  DIP  TO  FORM  A  BATH. 

Whatever  the  dip  used,  whether  boiled  dip,  S-B  dip,  or  a  pro- 
prietary  preparación.1  certain  faets  must  be  borne  in  mind  and  a  eer- 
tain  routine  followed  in  preparing  baths  for  dipping.  All  concen- 
tra ted  arsénica  1  preparations  are  considerable  heavier  than  water, 
and  unless  properly  introduced  into  the  dipping  vat  tend  to  make 
their  way  to  the  bottoin,  after  whieh  it  is  diíhYult  to  get  an  even  mix- 
ture. In  preparing  a  diluted  bath  it  is  necessary  tirst  to  íill  the  vat 
with  water,  leaving  just  enough  spaee  below  the  full  water  line  for 
the  necessary  volunie  of  concentrated  dip.  Then  the  desired  amount 
of  concentrated  dip  is  to  be  poured  in  a  thin  stream  evenly  all  over 
the  surface  of  the  water — exeept.  of  course.  at  (lie  shallow  exit  end 
of  the  vat — after  whieh  a  few  minutes  of  brisk  stirring  will  make 
certain  that  the  bath  is  of  uniform  strength  throughout.  If  tar 
stock  is  used.  as  in  the  case  of  the  S-B  dip,  the  tar  stock  is  to  be  added 
before  the  arsenic  stock  and  may  be  put  in  when  the  vat  is  about 
three-fourths  filled  with  water.  Tar  stock  should  always  be  mixed 
with  two  or  three  times  its  volume  of  water  before  being  added  to 
the  vat. 

The  dilr.tions  at  which  the  various  concentrated  stocks  will  be  used 
are  as  follows: 

Boiled  arsenic  stock,  containing  either  8  pounds  (low  strength)  or 
10  pounds  {high  strength)  white  arsenic.  in  t>5  gallons.  for  the  eor- 
responding  strength  batí»,  1  gallón  added  to  every  19  gallons  water 
(2*  pints  to  5  gallons). 

S-B  arsenic.  stock,  containing  10  pounds  white  arsenic  in  5  gallons, 
for  low-strength  bath  1  gallón  added  to  every  124  gallons  water 
(5J  fluid  ounces  to  r»  gallons)  ;  for  high-strength  bath  add  1  gallón 
to  every  00  gallons  of  water  (<'>l  fluid  ounces  to  i>  gallons). 

Tar  stock,  for  both  low-strength  and  high-strength  baths,  1  gallón 
added  to  every  300  gallons  of  finished  bath  (2  fluid  ounces,  or  4 
tablespoonfuls.  to  f>  gallons).  Mix  the  tar  stock  with  two  or  three 
times  its  volunie  of  water  l>efore  adding  to  the  vat.  A  certain  lati- 
tude  in  the  amount  of  tar  stock  used  is  perniissible.  but  it  is  believed 
that  the  above  proport  ions  will  be  found  most  satisfactory. 

REPLENISHING  THE  BATH  AND  CORRECTING  ITS  STRENGTH. 

As  diiuung  goes  <.n.  rho  bath  will  natura Jly  need  replenishing.  In  addition. 
its  strength  will  probabiy  need  eorrection  from  time  to  lime.  Tbe  causes  wbich 
may  load  to  <-hang«>s  in  tlu«  streiijrth  <»f  arseniral  baths,  together  with  melliods 

3  It  is  very  likoly  tbnt  tho  hunau  will  issuo  porniission  for  eortain  proprietary  prepa- 
ratlon.s  to  be  usotl  ln  officlnl  dipping.  Any  sucü  product  will  bear  a  statement  on  the 
lnbrl  to  t\w  efTeet  that  tho  product  has  bei>n  exarainod  by  the  bureau  and  has  beon  per- 
mitid for  uso  iu  oíhcial  dipping  at  a  jrivon  dilutlon. 
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of  chemical  analysis,  ha  ve  boen  elsewhere  discussed  by  the  writer.1  Here  it  is 
sufflcient  to  note  tbat  even  if  a  11  prceautious  ure  taken  against  leakage,  either 
in  or  out,  against  eva  pora  t  ion,  and  against  mistakes  in  mea  su  remen  ts,  etc., 
stlll  tbe  batb  is  likely  to  change  its  strengtb  owing  to  tbe  action  of  niicro- 
organlsins  wbich  grow  tberein  in  spite  of  tbe  presenee  of  the  poisonous  arsenie. 
As  already  mentioned,  tbe  active  ingredient  of  tbe  bath  is  an  arsenito,  either 
of  sodium  or  potassium.  One  sit  ies  of  microorganism  is  able  to  take  oxygen 
from  tbe  air  nnd  to  combine  it  with  tbe  arsenite.  tbus  forming  an  arsenate,  a 
distinctly  different  compound  of  arsenie,  and  one  wbich  is  much  less  poisouous 
to  ticks.  This  species  of  microorganism  appears  to  flourish  in  nearly  all  dip- 
ping  baths  under  ordinary  conditions  of  use  and  operates  to  gradual ly  weaken 
the  bath.  Tbere  is,  bowevor,  jinother  species  of  microorganism  wbich  oeca- 
slonally  makes  itself  manifest  in  baths  tbrougb  wbich  cattle  are  passed  in  cx- 
ceptlonally  large  nuinbors  or  at  froquent  Intervals,  and  wbich  operates  in  pre- 
cisely  tbe  opposite  nianner,  namely,  to  reduce  any  arsenate  wbich  may  be 
present  to  arsenite,  tbus  rendering  the  btitb  stronger. 

Tbe  chemical  analysis  of  arsenical  baths  with  sufficlent  aecuracy  for  praeti- 
cal  purposes  is  not  a  difflcnlt  matter.  Tt  does,  however,  require  some  chemical 
training  and  equipment.  If  State  officials  concerned  with  dippiug  can  not 
make  provisión  for  the  exeetition  of  analyses,  it  sbould  not  be  difficult  to  find 
someone — physieian,  veterinaria n,  pbarmacist,  instructor  in  school  or  colloge. 
or  even  a  student— wbo,  for  a  fee.  wbich  migbt  be  compara  ti  vely  small  if  a 
sufflcient  nnmber  of  «¡ampies  from  various  sources  could  be  counted  on,  wonld 
flnd  it  worth  while  to  undertake  this  work.  It  is  desirable  to  ha  ve  the 
"actual  arsenious  oxid  " — that^  is, 'tbe  amount  of  arsenie  existing  as  arsenite — 
•determined  at  Ieast  once  a  month.  and  tbe  "total  arsenious  oxid  " — that  is. 
the  amount  of  arsenie  existing  as  botb  arsenite  and  arsenate — determined  at 
least  every  two  montbs.  To  avoid  danger  of  poisoning  cattle.  it  ís  safer  to 
dlscard  tbe  bath  entirely  wiienever  the  "total  arsenious  oxid"  wonld  rise 
abo  ve  0.25  per  cent  for  tbe  low-strength  batb  or  above  0.30  per  cent  for  tbe 
high-strength  batb  after  the  batb  had  been  adjusted  to  contaiu  the  proper 
amount  of  "actual  arsenious  oxid." 

In  taking  samples  for  analysis  certain  precautions  are  necessary.  First, 
the  bath  must  be  well  stlrred ;  next,  tbe  sample  is  filled  at  the  vat  slde  into 
the  bottle  in  wbich  it  is  to  be  sent  to  tbe  analyst.  The  bottle  sbould  bold  not 
less  tban  4  fluid  ounces  (ouc-fourth  pint)  and  sbould  be  tilled  up  to  the  neck. 
llnless  the  sample  can  be  placed  in  tbe  hands  of  tbe  analyst  in  a  very  few 
hours  it  sbould  be  treated  with  forma idebyde  to  preserve  it  from  tbe  action  of 
microorganisms  whlch  may  affect  tbe  arsenie  and  wbich  may  work  very  rapidly 
in  tbe  sample  after  its  removal  from  a  compara  ti  vely  cool  1  oca  t  ion  under- 
ground  and  exposure  to  bot  sumnier  wenthor.  A  little  concentra  ted  forma  Ide- 
byde solution  (37  per  cent)  may  be  cbeaply  obtaiued  from  the  druggist,  to- 
getber  with  a  medicine  dropj>er.  Tbe  formaldehyde  is  to  be  carefully  added 
to  the  sample  with  the  medicine  dropper,  in  the  proportion  of  exactly  5  drops 
to  each  4  ounces  of  sample  (20  drops  to  a  pint).  The  bottle  is  then  to  be 
immedia tely  corked,  the  cork  and  lip  of  bottle  wiped  dry  and  complete] y 
eovered  with  me  1  ted  sealing  wax,  rosiu.  or  some  similar  material,  in  order  to 
exelude  air.  A  few  matches  will  furnish  tbe  beat  necessary  for  melting  tbe 
sealing  material.  The  analyst  sbould  be  informed  of  exactly  wbat  steps  were 
taken  in  prepariug  the  samples,  and  the  latter  sbould  be  shipped  to  him  without 
delay. 

1  Depnrtraoñt  of  Agriculturo  Bullotln  70. 
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There  are  two  niethods  of  attackiug  the  problcms  of  replenishing 
a  buth  and  of  correeting  its  strength — (1)  method  by  weight  and  (2) 
method  bv  volume. 

The  m<  tJto<!  Ly  //y7<y//r.— This  method  liases  all  caleulatioos  upon 
the  weight  of  white  avenir  which  actually  is  in  Lhe  vat  and  the 
weight  which  ought  to  \x>  in  the  vat.  Table  l1  gives  the  weight  of 
white  arsenie  which  i.-  actually  present  in  baths  of  various  volumes 
and  of  varving  percentages  of  arsenious  oxid. 

When  the  quantity  of  bath  in  the  vat  HeK  outside  the  range  of  the 
figures  given  in  Ta  ble  1  it  will  only  !>e  necessary  to  multiply  or  to 
divide  by  2.  For  example,  if  the  bath  amounts  to  750  gallons  it  must 
evidentlv  hold  only  half  as  inueh  arsenie  as  if  it  ainounted  to  1,500 
gallons.  Tf,  on  the  other  hand,  it  is  des  i  red  to  more  accurately 
rmploy  figures  which  lie  between  those  given  in  the  table,  either  for 
volume  of  bath  or  for  percentage  or  weight  of  arsenie,  it  is  only 
necessary  mentally  to  split  the  difference  between  the  figures  actually 
given. 

The  nianner  in  which  Table  1  is  used  inay  be  il lustra ted  as  follows: 

Supposo  one  mvds  to  replenish  and  correcr  a  bath  which  Is  contaiued  in  n 
vat  holding  l.fioo  gallons  to  the  full  water  line.  He  tí  mis  that  he  has  in  the 
vat  1.050  gallons  of  bath  which  his  analyst  informa  lilm  coutaius  0.14  per 
cent  actnal  arsenious  oxid.  Looktng  up  the.se"  figures  ln  the  table,  lie  ftnds. 
that  they  indícate  121  pounds  of  arsenlous  oxid  in  the  vat.  What  he  want»  is 
:i  vat  fillod  with  solution  of  proi»er  dipping  strength.  we  will  say.  of  the  low- 
strength  formula.  No\v.  the  low-strength  formula  calis  for  0.19  per  cent 
actual  arsenious  oxid.  and,  as  bofo  re  stated.  bis  vat  holds  1.500  gallons  to  the 
full  water  line.  I.ooking  up  these  figures  iu  the  table.  he  flnds  that  his  vat 
when  filled  with  solution  of  proj>or  strength  must  contain  pounds  of 

arsenious  oxid.    Therefore.  in  filling  his  vat  to  the  full  water  line  he  must 
introduce  2.*>í  less  12}  poníais  of  white  arsenie.  or  1 1  i  {touuds. 

TTavin<r  found  froni  Table  1  the  weight  of  white  atocine  necessarv 
to  add  to  the  vat,  subsequent  procedure  depends  upon  the  kind  of 
di])  used.  Tn  the  case  of  boiled  dij)  prepared  on  the  spot,  it  is 
simply  necessary  to  weigh  out  the  proper  amount  of  arsenie  and  to 
boil  it  with  the  eorresponding  amount  of  sodium  carbonate,  water, 
etc.  Tn  case  the  low-strength  boiled  arsenie  stock  is  to  be  employed, 
it  is  necessary  to  remember  that  it  carnes  1  pound  of  arsenious 
oxid  in  every  'Vi  gallons.  Therefore,  multiply  the  number  of  pounds 
of  white  arsenie  needed  by  o¿  in  order  to  íind  the  number  of  gallons 
of  low-strength  boiled  arsenie  stock  to  be  added.  Tn  case  of  the 
S-H  arsenie  stock,  there  is  present  '2  pounds  of  arsenious  oxid  in 
every  gallón.  Therefore,  divide  the  number  of  pounds  of  white 
arsenie  des  i  red  by  2  in  order  to  obtain  the  eorresponding  number  of 
gallons  of  S-B  arsenie  stock. 

The  high-strength  boiled  arsenie  stock,  of  couise,  carries  1  pound 
of  white  arsenie  in  each  2A  gallons. 

»Crodit  for  th¡s  fonn  of  table  ia  due  to  ür.  G.  A.  LlandU-y,  vetrrinary  Inspector  in  this 
bu  rea  u. 
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Table  L — Table  for  fhndiny  pounds  of  white  arsenic  in  vat. 

Por  cent  actual  arsenious  oxid  in  bath. 


in  vat. 

Al 

A2 

03 

JJ 

JA 

Jíi 

ja 

.19» 

aü 

21 

.22 

.24» 

J¿5 

Onflons. 

Lb*. 

Lbí. 

Lbs. 

Lbí. 

£<>«. 

Lb». 

Z¿w. 

Lh». 

Lbs. 

Lb*. 

Lbs. 

Lbí. 

1.000  

«i 

9 

1Q 

IOÍ 

lli 

121 

131 

14 

15 

15i 

16* 

lli 

18J 

Lli 

2ü 

20_i 

1.050  

51 

9J 

ioí 

111 

12i 

13 

14 

14} 

151 

101 

lli 

1S¿ 

191 

2Q 

21 

211 

i,mi  

«1 

lü 

11 

12 

121 

131 

14J 

15*. 

16¿ 

171 

181 

191 

29 

21 

22 

22¿ 

1,  LUI  

ü 

lpl 

111 

12* 

m 

LÜ 

151 

101 

lli 

181 

2fl 

21 

22 

23 

2i 

1,200  

ID 

11 

12 

13 

U 

15 

lfi 

11 

1& 

19 

2Ü 

21 

22 

23 

24 

25 

1.250  

101 

Ui 

12J 

13¿ 

lü 

151 

16¿ 

lli 

m. 

19} 

20} 

21  j 

22? 

21 

25 

2tí 

1,300  

10| 

12 

13 

11 

15 

161 

111 

181 

191 

201 

211 

22] 

Z\j 

241 

2Ü 

21 

1.350  

lli 

121 

131 

1Ü 

151 

16J 

1£ 

lfl 

20  i 

211 

22J 

231 

241 

25J 

21 

22i 

1.400  

111 

12J 

U 

lü 

161 

171 

181 

l'Jj 

21 

22 

231 

241 

25¿ 

2GJ 

28 

29 

1.454)  

12 

141 

151 

Hij 

lü 

lüí 

20  J 

213 

23. 

JA 

25  i 

26J 

27J 

29 

30 

1.500  

12¿ 

Mi 

15 

161 

lli 

1*2 

2Q 

21} 

221 

23* 

25 

26} 

271 

2AJ 

39 

311 

1,600  

m 

1Ü 

lü 

lli 

m 

2Ü 

2H 

221 

2i 

25¡ 

26* 

23 

29] 

301 

32 

331 

1,7!»)  

u 

lü* 

12 

18J 

m 

2U 

22i 

24 

25* 

26j 

28  j 

291 

11 

324 

34 

351 

I.N'K)  

15 

ioi 

18 

191 

21 

221 

24 

25i 

22 

281 

39 

3Ü 

3.3 

34J 

25 

371 

1.900  

m 

19 

20J 

22 

23  j 

81 

2ji¿ 

3il 

311 

-Jó. 

34  i 

301 

as 

39J 

2,001). 

16* 

18J 

2Q 

211 

23  J 

25 

26* 

2*i 

m 

31  í 

33  ¡ 

311 

361 

3*1 

49 

lli 

'  This  eolumn  rnay  be  laken  as  represontinn,  nearly  enough,  corroct  weights  of  wliitc  arsonic  for  the  low- 
streneth  bath. 

*  This  coluinn  represents  corrcot  weights  of  white  arsenic  for  the  lü^h-strenstb  batli. 


The  method  by  volmne, — This  method  naíurally  applies  only  to 
the  use  of  stock  solutions,  not  to  cases  where  the  desired  ainount  of 
white  arsenic  is  to  be  weighed  out  and  dissolved  on  the  spot.  The 
faets  needed  to  start  on  are  exactlv  the  sanie  in  both  methods;  that 
is,  one  musL  know  the  capacity  of  the  vat  at  the  full  water  line,  the 
amount  of  bath  aetually  in  the  vat.  and  its  strength  expressed  as 
per  cent  of  actual  arsenious  oxid.  The  problem  really  resolves  itself 
into  correcting  the  strength  of  the  bath  already  in  the  vat,  for  when 
this  has  been  done  it  is  simply  neeessary  to  fill  up  the  remaining 
space  in  the  vat  with  batli  of  the  regular  strength.  Calculations  are 
simplified  by  tlie  use  of  Table  2. 

Tablk  ]L — Amount  of  unten iv  stock  necessary  to  correct  eavh  100  yallons  bath. 


Por  cent  arttiul 
arsenious  oxid 
in  bath. 

Kor  low-strpngth  bath — 

For  hlgh-stren^th  bath— 

Add  low- 
slrength  boüVd 
ars«mic  stock. 

Add  S-ll 
arsenki 
stock. 

Add  high- 
stronuth  boiled 
arsenic  stock. 

Add  S-B 
arsenk; 
stock. 

Per  <*nf.« 

Qallons. 

GoiUms. 

Gallón  t. 

Gallan*. 

Q.  lo 

2. 46 

0.38 

(') 

í1) 

ai 

2.  IX 

ai 

0) 

0) 

l.itl 

au 

2J¡2 

it.50 

aa 

1.64 

as 

2.40 

ati 

a¿ 

1.36 

ai 

2. 18 

a2 

as 

l.'-:> 

Al 

1.9rt 

aü 

JS¡ 

aa 

L_Zi 

•_ai 

ai 

.55 

íaa 

aa 

as 

ai 

Jíi 

1.  31 

ai 

aa 

1  0«t 

ai 

ai 

ai 

ai 

-22 

aa 

.ÜT> 

a2 

ai 
aal 

í  A  bath  Icss  than  hnlf  tho  dcolred  strength  should  be  discarded  cnlircly. 
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TY>  show  the  iuauner  of  using  Table  2.  the  saine  exaiuple  runy  be  taken  as 
served  to  i  Ilustra  te  Table  1,  namely,  a  l,oOO-gnllon  vat  that  contains  1,050 
gallous  of  batb  analyz'mg  0.14  por  cent  actual  arsenioiis  oxid,  which  is  to  be 
brought  to  tbe  full  water  lino  witb  staudard  low-streugth  batb.  Suppose 
that  low-strength  boiled  arsenic  stock  is  to  be  employed.  From  Table  2  it 
will  be  found  that  cach  100  gallous  of  0.14  per  cent  batli  mpiires  l.ÜO  gallous 
of  low-strength  boiled  arsenic  stock  to  bring  it  to  the  right  strongth,  so  for 
1,050  gallous  there  is  needed  10j  X1.30-14.2S  gallous  of  stock,  wbich  would 
bring  Ibe  whole  volume  to  1 .050+14=  1,004  gnllons  of  proper  strength  bath. 
There  is  tben  left  1.500— l,(KU=43ft  gallous  of  regular  low-strength  bath, 
wbich  uiust  also  be  introduced  to  fill  the  vat,  for  wbich  there  is.  of  eourse, 
needed  4tM-K»0l=23.2  gallous  of  boiled  arsenic  stock.  Now,  14.2S+23.2=37.48, 
or  practically,  37^  gallous  of  boiled  arsenic  stock  altogetber.  Tberefore  water 
will  be  run  luto  the  vat,  about  G  quarts  of  tar  stock  being  added  durlug  the 
process  as  called  for  by  the  volume  of  fresh  liquid  introduced.  linally  leaving 
just  enough  room  below  tbe  full  water  Une  for  37J  gallous  of  low-strength 
boiled  arsenic  stock  wbich  is  carefully  mea  su  red  in. 

It  appears  not  worth  while  to  give  a  table  for  reducing  baths  if 
they  are  found  by  analysis  to  be  too  strong.  This  event  but  seldom 
oceurs,  and  if  it  doos  the  amount  of  water  to  be  added  may  be  easily 
calculated.  If,  for  example,  a  bath  analyzes  0.25  per  cent  actual 
arsenioiis  oxid  and  is  to  be  reduced  to  0.19  per  cent,  then  eaeh  100 
gallons  should  be  diluted  to  niake  100X14=131.1  gallons — that  is, 
3H  gallons  of  water  mnst  be  added  to  eaeh  100  gallons  of  batli  in 
the  vat. 

OBTAINING  THE  CAPACITY  OF  A  VAT. 

To  obtain  the  capacity  of  a  dipping  vat  the  following  measure- 
ments  niust  be  taken:  (1)  Length  of  the  bottom;  (2)  width  of  the 
bottom  at  its  middle  point;  (3)  length  Gf  water  line:  (4)  width  of 
water  line  at  its  middle  point:  (5)  vertical  depth  of  dip  at  middle 
of  bottom — that  is,  at  the  same  point  where  measurenient  No.  2  was 
taken.  For  futuro  reference  it  is  well  to  mark  this  point  on  the  side 
of  the  vat.  The  nieasnrements  should  be  carried  to  the  nearest  inch 
for  length,  to  the  nearest  half  inch  for  depth,  and  to  the  nearest 
quarter  inch  for  width. 

The  nieasnrements  taken  in  feet  and  incites  are  now  to  be  reduced 
to  feet  and  decimals  of  feet  through  Table  3. 

1  See  page  8. 
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13 


Linear 
inches. 

Decimal 
oí  1  foot. 

Linear 
inches. 

Decimal 
oflíoot. 

Linear 
inches. 

Decimal 
of  1  foot. 

4 

0.33 

8 

0.67 

i 

0.02 

.35 

H 

.69 

1 

i 

.04 

41 

.38 

G  1 

8J 

.  71 

l 

.06 

i 

41 

.40 

8} 

.73 

1 

.0X 

5 

.42 

9 

.75 

U 

.10 

*t 

.44 

»i 

.77 

.  13 

5J 

.46 

91 

.  79 

ii 

.10 

* 

.4S 

9? 

.81 

2 

.17 

6 

.50 

10 

.83 

2* 

.19 

61 

.52 

10* 

.85 

2J 

.21 

6¿ 

.54 

104 

.S8 

2| 

.23 

62 

.56 

101 

.90 

3 

.20 

7 

.58 

11 

.92 

31 

.27 

Vi 

.60 

lli 

.94 

3i 

.29 

71 

.63 

111 

.96 

32 

.31 

7i 

.65 

ni 

.98 

There  is  an  oíd,  much-used  rule  for  obtaining  the  capacity  of  a 
dipping  vat  which,  though  somewhat  inaecurate,  possesses  the  marked 
advantages  of  being  easily  grasped  and,  therefore,  of  not  being  liable 
to  error  in  its  application  and  of  being  readily  worked  out  inde- 
pendently  if  partía lly  forgotten.  This  approximate  rule  for  presen t 
purposes  may  be  stated  as  follows:  Multiply  the  average  length  by 
the  average  width,  the  product  by  the  depth,  and  this  product  by  7J.1 
The  average  length  is  of  eourse  obtained  by  adding  the  bottom  length 
to  the  water-line  length  and  dividing  the  suni  by  2;  the  average 
width  is  obtained  in  the  same  inanncr. 

The  rule  may  be  thus  expressed  as  a  formula : 

top  length  +  bottom  length    top  width  +  bottom  width 

2  X  ^  X  cleptn  X  — 

approximate  gallóos  capacity. 

As  previously  noted.  the  results  given  by  this  rule  or  formula  are 
not  quite  aeeurate.  In  fjiet,  it  does  not  aeeount  for  the  upper  corners 
of  the  vat  at  the  exit  incline,  and  so  the  vat  really  holds  somewhat 
more  dip  than  thus  calculated.  The  volume  of  this  additional  por- 
tion  of  the  vat  may  be  easily  calculated  after  the  following  correction 
rule:  Multiply  half  the  diff  érente  of  the  lengths  by  half  the  differeiwe 
of  the  widths,  the  product  by  the  depth,  and  this  product  by  k2|.2 

Expressed  as  a  formula  the  correction  becomes: 
top  length  —  bottom  length  ^  top  width  — bottom  width  ^         x  2¿  — 

additional  gallons  capacity. 


1  The  precise  figure  is  7.48;  that  is,  the  nuniher  of  gallons  in  one  cubic  foot. 
aThnt  is,  by  one-thlrd  of  7¿.    Mathematically  the  correct  ordor  is  to  multiply  by  onc- 
third  the  depth,  then  by  1 J.    Practically,  of  couree,  the  result  ls  the 
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This  correction,  added  to  the  approximate  vokime  first  found,  gives 
the  true  capacity  of  the  vat  as  nearly  as  it  is  possible  to  calcúlate  it, 
though  if  the  vat  is  unevenly  constructed,  no  formula  can  be  entirely 
accuratc. 

To  lllustrate  the  wliolo  proeess  of  calculating  the  capacity  of  a  vat,  we  will 
suppose  that  n  vat  has  been  constructed  after  the  plans  and  speciflcatíons  of 
the  burean  elsewhere  given.  The  meastiivmeuts  sis  takeu,  and  as  redueed  to 
décima  ls  through  the  use  of  Table  3,  are  the  following: 


Vs.t. 

As  takcn. 

Rcduccd  to 
dccinwls. 

Ft.  in. 
12  0 

1  6 
22  9 

2  81 

5  3 

Ft. 
12.0 

1.5 

22.8 

2.71 

5.26 

Water-lino  widili  

Dcpüi  

In  reduoing  to  decimal»,  lengths  need  be  carried  only  to  tho  nearest  tenth, 
bnt  wldth  and  depth  should  be  carriel  ont  to  huudredths.  Thronghont  subse- 
quent  ealeulations  an  accuracy  greater  than  1  per  cent  is  unneccssary,  beiice 
decimal  places  should  be  cut  olí  when  mnltiplyitig  so  that  each  number  multl- 
plied,  unless  a  whole  number.  shall  coutain  uot  more  than  three  figure». 

Applyiug  the  approximate  rule: 


(1) 
22.8 
+  12.0 


(2) 
2.  71 
+  1.50 


(3) 
17.4 
X  2.  11 


(4) 
36.7 
X5.  25 


(5) 
193 
X  7* 


2)    31. 8    2)    4.21       30.714    192.675    1, 4 48  gallón*,  approximate  capacity. 


17.4 


2. 11 


Applyiug  the  correction : 

(1)           (2)         (3)  (4)  (5) 

22.  S         2.71       5.4  3.29  17.3 

-12.0      -1.50    X  .61  X5.25  X  2J 


2)    H).  S    2)    ].21       3.294     17.2725      43. 3  gallous,  correction. 
5.4  .61 

The  i'orm-t  figure  for  the  capacity  of  the  vat  is,  therefore,  1,448+43  =  1,491 
gal  Ion  s. 

CONSTRUCTING  A  MEASURING  ROD  FOR  THE  VAT. 

In  replenishing  or  strengthening  dipping  fluids  it  is  frequenfly 
necessary  to  ascertain  just  how  many  gallons  of  fluid  are  contained 
in  a  partially  filled  vat  Taking  the  water-line  measurements  and 
then  calculating  the  contents  is  inconvenient  and  may  sometimes 
seriously  delay  dipping  operations.  Therefore  it  is  desirable  to  con- 
struct  a  measuring  rod  which  will  give  directly  the  number  of  gallons 
of  liquid  in  the  vat  at  any  time.  Of  course  such  a  rod  may  lie  grad- 
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uated  by  measuring  successive  known  volumes  of  water  into  the  vat 
and  marking  on  the  rod  the  depth  of  each  known  volurae,  but  in  many 
cases  graduation  through  calculation  may  be  more  practicable. 

Xhe  first  step  is  to  calcúlate  the  water-line  measurements  at  half 
depth  and  then  ut  three-quarter  depth.  A  little  consideration  will 
show  that  the  water-lino  measurements  at  half  depth  are  exactly 
half-way  between  the  bottom  measurements  and  tlio  water-line  meas- 
urements of  the  completcly  filled  vat;  that  is.  they  are  the  average  of 
these  two  measurements.  obtained  by  adding  them  together  and  divid- 
ing  by  two.  In  the  same  way  the  water-line  measurements  at  three- 
quarter  depth  are  the  average  of  the  water-line  measurements  at 
half  depth  and  at  full  depth. 

The  second  step  is  to  calcúlate  the  capacity  of  the  vat  when  filled 
to  three-quarter  depth.  Then,  having  p repared  a  straight,  smooth 
stick,  7  or  8  feet  long  and  about  1J  inches  square,  lay  oíF  from  one  end 
(marked  "  bottom  ")  the  feet  depth  at  the  three-quarter  level,  and  mark 
the  point  with  a  péncil  line,  also  adding  the  figure  for  gallons  capac- 
ity at  that  point. 

Third,  subtract  the  capacity  at  three-quarter  depth  from  the  capac- 
ity at  full  depth.  point  back  to  the  left  two  decimal  places  in  the 
remainder,  and  divide  it  into  one-fourth  of  the  actual  full  depth  in 
teet.  The  quotient  is  the  average  number  of  feet  increase  in  depth 
per  100  gallons  liquid  above  the  three>.quarter  level. 

Fourth,  subtract  the  actual _nipacity  at  the  three-quarter  level 
from  the  next  even  100  gallons  at>ove  that  level  and  set  this  figure 
as  the  numerator  of  a  fraction  of  whieh  fGO  is  the  denominator.  By 
this  fraction  multiply  the  figuro  for  feet  por  100  gallons,  obtained  in 
the  third  operation.  Th<>  product  is  the  distance  to  be  laitl  oflf  on 
the  rod  above  the  three-quarter  depth  point  ti>  obtain  the  level  of 
the  next  even  100  gallons  above  that  point.  B\Vreferring  to  Table 
3,  convert  this  distance  to  inches  and  lay  it  oti  oi^thc  rod  with 
proper  notation.  Now,  having  obtained  this  point  for  <m  even  100 
gallons,  it  is  only  neeessary  to  continué  therefroin,  marki.ng  <>ff  the 
level  of  each  sueceeding  100  gallons  by  using  the  figure  obtened  for 
"depth  per  100  gallons."  The  same  figure  can  be  use<l  L°  obtain 
cupacities  only  a  short  distance  below  the  three-quarter  leve!  wjth- 
out  serious  error.  But  by  a  similar  series  of  calculations  it  is  pot?" 
sible  to  obtain  the  capacity  at  half  depth,  then  the  true  average  figure 
for  feet  per  100  gallons  between  half  depth  and  three-quarter  depth, 
and  so  to  gradúate  the  rod  between  thosc  two  levéis. 

The  graduations  are  to  be  made  permanent  by  saw  cuts  or  notches, 
50-gallon  marks  being  interpola ted  if  dcsired,  and  the  corresponding 
figures  are  cut  into  the  wood. 
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An  example  may  make  tho  whole  operation  clearer.  Takiug  the  vat  already 
used  to  II  lustra  ti»  tho  method  of  olHaining  total  capacity  (p.  14),  wo  ttrst  make 
the  following  tablo  of  dimensión*: 


v  ,                                                    Vt  full 

At  half 
ctapth. 

ai  uirer- 
quarter- 
aeptli. 

/•,  > 1 

Ueplh  :  |  5.25 

JYct . 
17.4 

2.11 

12.0 

1.5 

2.G3 

20.1 

2.  U 
12.0 

1.5 

3.  M 

Socond,  wo  calcúlate  t lio  capacity  at  throo-fpiarter  dopth  (3.04  foet)  to  be 
050  gallons.  From  Tablo  3.  0.'.)4  foot  is  fontal  to  be  equal  to  11}  inches;  henee, 
at  .3  feot  H{  inches  from  the  bottom  oud  of  tbe  rod  is  made  the  mnrk  for  a 
capacity  of  *«>."»("►  gallons. 

Third,  knowing  tho  full  capacity  to  bo  1.491  gallóos;  1, b>l  —  (J5C^535  gallons, 
or  5.35  btimlro<ls  of  gallóos  spacc  in  Ibe  vat  between  tlio  tbreo-quarter  and  full- 
depth  lovols.  which  corresponda  to  5.25-^4  =  1.31  feot  differenee  in  depth; 
1.31^-5.::5 -o.LM"»  foot  i>er  100  gallóos. 

Fourth,  1,000— :>."»«; ~44  gallons.  X  0.245  =  0.108  foot,  ( r>iTosponding  to  44 
gallons.  From  Tablo  3.  0.1  OS  foot—  1  i  inchos  (nearly).  so  on  the  rod  1$  inches 
abovo  tlio  mark  for  'X>C>  gallons  is  made  a  mark  for  1.000  gallóos.  Then,  from 
tho  1.000  gall«ms  mark  is  ineasured  off  0.245  foot  =3  inches  for  1.100  gallons; 
2X0.215-0,1!)  fo.,t    <;  inebes  for  1.2<H>  gallons.  etc. 

Tho  graduations  necessarily  depart  a  little,  though  not  much,  from 

tho  truc  points  for  levéis  between  the  íixe«l  points  establishcd  by  cal- 

culation.    One.  may.  if  iainili;:r  vvith  the  process  of  "  plotting,"  lay 

ofF  thesc  fixed  points  from  iKpths  oti  one  axis  and  capaeitics  on  the 

other,  and  .so  constrtiet  the./*'  curve  v  of  the  capacity  of  the  vat. 

THE  SAFE  DISPO&AL  OF  WASTE  ARSENICAL  BATHS. 

Previous  publications.  nf  the  department  have  advised  that  when 
vats  are  emptied  for  <  íeaning,  the  waste  dip  sbould  not  be  flowed  over 
land  or  vegeta  tion,^()  which  domestic  animáis  have  aocess.  or  from 
whence  it  may^Trfd  its  way  into  water  supplies,  hut  should  preferably 
be  run  into  a.  properly  looated  pit  protected  by  a  fence. 

Dalrym];|e  Und  Kerr  1  have  proposed  to  a(íd  slaH*l  lime  and  cop- 
peras  to  vvUste  dip  in  the  vat  in  oidor  to  throw  down  arsenic  in  an 
msolubhv  forin.  thus  allowing  the  overlying  I  i*  1 1 1  i<  l  -  afteT  settling.  to 
be  iÜSposed  of  as  if  arsenic  freo.  Tlie  method  requires  very  thor- 
Oügh  stirring  in  order  that  the  diílicultly  soluble  lime  may  produce 
the  desired  cffect.  "Whether  the  necessary  stirring  can  be  accom- 
plished  in  large  vats  with  sufficient  thoroughness  to  render  the 
method  reliable  under  practica  1  conditions  on  a  large  scale  may  be 
questionable. 

Mhilletln  132.  Loulslana  Agricultura!  Exporlmont  Statli.n.  1011.  A  bricf  detailed 
cltsoription  of  the  motlnnl  is  giwn  in  Farmcrs'  Iíulletln  4!»8  and  In  Burean  of  Animal 
Iudustry  Circular  207  of  tho  T'.  S.  Dopartmont  of  Agiiculturo. 

O 

WASHINGTON  :  GOVERNMENT  PBINTINO  OFFICB  :  1914 


Digitized  by  Google 


US.DEPARTMENT  OF  AGRICULTURE 


June  23.  1914. 

THE  AGRICULTURAL  OUTLOOK. 


CONTENTS. 

Page. 


General  review  of  erop  eonditions,  June  1,  1914   1 

Crop  eonditions  in  Florida  and  California   8 

Outlook  for  tho  1914  foroign  wheat  crop   8 

Progress  of  the  world's  wheat  harvest   10 

Trond  of  priees  of  farm  produots   11 

Acreagc,  condition,  and  íorceast  oí  specified  crops  (tablos)   12 

The  equivalent  in  yield  por  aere  of  100  por  cent  condition  on  July  1   21 

Cotton  condition  May  25   22 

Apple  movement,  1913   23 


GENERAL  REVIEW  OF  CROP  CONDITIONS,  JUNE  1,  1914. 

The  composite  condition  of  all  crops  of  the  United  States  on  June  1 
was  about  2.2  per  cent  abo  ve  their  10-year  average  condition  on  that 
date.  Last  year  the  June  1  condition  of  all  crops  was  1.2  per  cent 
below  the  10-year  average,  but  prospeets  declined  as  tho  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  the  10-year  average.  Consequently,  present  eonditions  are 
about  9.5  per  cent  better  than  the  outturn  of  crops  last  year. 

TIME  OF  1SSUANCE  AND  SCOPE  OF  JULY  CROP  REPORTS. 

The  Bureau  of  Statiatics  (Crop  Estima  tes),  Department  of  Agriculture,  will  issue 
on  Wednesday,  July  J,  at  1  p.  m.  (castern  time),  a  report  upon  the  acreagc  in  cotton 
this  year,  and  the  condition  of  ihe  cotton  erop  on  Juno  25. 

On  Wednesday,  July  8,  at  2.15  p.  m.  (eastern  timo),  the  bureau  will  issue  a  summary 
of  tho  acreagc,  comliiion  on  July  1,  anel  forceas!,  of  corn,  j>otatocs,  swcet  potatoea, 
rice,  flax,  and  tobáceo;  tho  condition  and  íorecast  of  winter  wheat,  spring  wheat, 
oats,  and  barley;  tho  condition  of  rye,  hay,  and  apples;  and  tho  amount  of  wheat  on 
farms  on  July  1. 

A  supplemental  report  will  be  issuod  upon  the  following  crops:  The  acrcage,  com- 
pared with  last  year,  of  sweet  potatoes  and  sorghum;  the  average  weight  per  fleeco 
of  wool;  the  condition  on  July  1  of  timothy,  clover,  alfalfa,  millet,  Kafir  corn,  pasture, 
bluegrass  for  seed,  tomatoes,  cabbages,  onions,  beans  (dry),  lima  beans,  peaches,  grapes, 
pears,  blackberries,  raspberries,  watermelons,  cantaloupes,  oranges,  lemons,  pineapples, 
limes,  grapefruit,  hemp,  broora  corn,  sugar  cano,  sorghum,  sugar  bcets,  hops,  and 
peanuts. 

Details  by  States  for  all  crops  investigated  will  be  published  in  the  July  Agri- 
cultural  Outlook. 
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North  Atlantic  States. —General  crop  eonditions  on  June  1  were  102.2 
per  cent  of  the  average,  being  105.0  in  Pennsylvania,  103.1  in  Rhode 
Island,  102.9  in  New  Jersey  and  Mame,  102.7  in  New  Hampshire, 
102.0  in  Massachusetts,  100.6  in  New  York,  100.3  in  Vermont,  and 
98.7  in  Connecticut. 

The  month  of  May  was  generally  cold,  with  light  showei-s  during 
the  íirst  lialf,  delaying  planting  and  germination  of  spring  crops. 
The  latter  half  was  favorable,  with  a  tendency  toward  droughty  con- 
ditions  toward  the  end,  a  condition  relieved  by  early  June  rains. 
Conditions  have  been  favorable  for  wintcr  grains.  The  diy  weather 
toward  the  closc  of  the  month  was  too  late  to  injure  wheat  and  rye, 
and  the  Hessian  fly,  reported  from  many  sections,  will  proba bly  do 
little  damage  because  of  the  advanced  growth  and  vigorous  condition 
of  wheat.  The  backward,  wet  spring,  delaying  farming  operations, 
shortened  somewhat  the  acreage  of  oats  and  barley.  Although  spring 
grains  are  short  in  acreage  and  a  little  lato,  condition  generally  is  fair 
to  good. 

Apple  trees  blossomed  very  heavily  during  a  period  of  warm,  dry 
weather,  very  favorable  to  activity  of  bees  and  other  pollenizing 
insects,  except  in  Pennsylvania,  where  somo  wet  weather  interfei*ed. 
Insect  pests  are  kiljing  many  oíd  orchards  in  New  Engiand,  and  dam- 
age from  tent  caterpillars  was  common  from  Maine  to  New  York. 
Peach  blossoms  were  largely  winterkilled  throughout  most  of  the 
North  Atlantic  States,  and  prospects  for  crop  are  very  poor.  Injury 
to  peaches  and  pears  was  less  severe  in  New  Jersey  and  Pennsylvania. 

Se  veré  winter  injured  new  meadows,  but  ampie  moisture,  mi  til 
recently,  gave  very  good  condition  notwithstanding.  Clover  condi- 
tion is  fine.  Alfalfa  is  increasingly  popular  and  its  cultivation  is 
extending,  even  hito  Maine  in  an  experimental  way.  Pastures  have 
been  good  until  lately. 

Vegetables  are  backward.  Berry  plants  suffered  somewhat  from 
winterkill. 

South  Atlantic  States. — General  crop  conditions  on  June  1  were 
about  96.4  per  cent  of  average,  being  106.4  in  Maryland,  106.1  in  West 
Virginia,  103.9  in  Delawaro,  98.8  in  Georgia,  96.7  in  Virginia,  95.9  in 
Florida,  93.3  in  North  Carolina,  and  91.2  in  South  Carolina. 

The  weather  has  been  cxtremely  dry,  practically  no  rain  having 
fallen  sinco  early  May  in  the  more  northcrly  States  of  the  group,  and 
none  since  the  middle  of  April  in  Georgia,  llccent  rains  have 
oceurred  in  the  northern  portion  of  the  group,  greatly  relieving  con- 
ditions there. 

Wheat  and  other  fall-plantcd  cercáis  have  been  little  injured,  but 
the  late-sown  grains  have  suffered  and  in  some  counties  in  the  South- 
ern States  of  the  group  are  almost  a  failure. 
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The  forage  crops  havc  becn  injured  from  Maryland  to  North  Caro- 
lina and  aro  very  })Oor  farthor  south.  Late  rains  in  the  former  States 
ha  ve  somewhat  improved  the  situation.  Farther  south  tho  important 
hay  crop — cowpeas — is  not  yet  planted.  Alfalfa  is  roported  fair, 
though  in  need  of  moLsture. 

Apples  show  a  íinc  outlook,  and  a  heavy  yield  is  indicated  in  Mary- 
land and  North  Carolina,  and  a  good  crop  in  South  Carolina  and 
Georgia. 

The  peach  crop  pro  mise  is  exccllcnt,  with  a  bumper  crop  indicated 
in  West  Virginia  and  a  very  large  one  in  Georgia. 

The  pear  crop  in  Maryland,  Delaware,  and  Virginia  was  injured  by 
late  frost,  and  indicates  a  light  yield.  Despite  droughty  conditions, 
mclons  promise  an  averago  production  in  Maryland,  but  a  poorer  one 
farther  south. 

West  Virginia  has  suíTered  little  from  drought,  and  conditions  there 
are  generally  reported  excollent. 

For  tho  date  of  May  25,  tho  reports  are  that  cotton  planting  was 
somewhat  delayed  by  the  late  spring  and  subsequently  the  onset  of 
droughty  conditions  interfered  with  the  completion  of  planting  and 
the  late-planted  seed  was  in  many  instanecs  roported  as  dormant, 
awaiting  rain.  The  cool  nights  and  cxtrcmely  dry  weather,  no  rain 
having  fallen  for  from  four  to  six  weeks  in  most  of  tho  área,  have  re- 
sulted  in  small  growth.  The  plant,  while  small,  appears  to  be  strong 
and  healthy  and  the  dry  weather  has  permitted  clean  cultivation  of  tho 
fiolds.  Practically  all  of  the  cotton  that  is  up  has  becn  chopped; 
further  development  waits  on  needed  moisture. 

North  Central  States. — General  crop  conditions  on  June  1  wero 
103.8  per  cent  of  averago;  being  122.9  in  Kansas,  111.3  in  Nebraska, 
106.5  in  Michigan,  105.4  in  South  Dakota,  104.8  in  Wisconsin,103.G 
in  Minnesota,  103.5  in  Ohio,  103  in  Indiana,  100.8  in  Iowa,  100  in 
North  Dakota,  92.0  in  Illinois,  and  92.2  in  Missouri. 

Tho  cool,  wet  spring  continued  into  May  in  the  northorn  tier  of 
States.  Ampie  moisture  is  reported  in  the  Dakotas,  Minnesota,  and 
Wisconsin.  Elsowhore  the  need  of  rain  was  beginning  to  be  fclt  at 
the  cióse  of  the  month,  especially  in  central  and  southwestern  Ohio, 
southern  Indiana,  throughout  Illinois  and  Missouri,  and  most  of 
Kansas.  In  these  States  west  of  the  Mississippi  conditions  are  excop- 
tionally  fine,  except  in  Missouri.  The  cool,  moist  weather  lias  becn  cx- 
trcmely bcneficial  to  cercáis  and  forages  and  the  fair  weather  with 
occasional  showers,  in  the  last  half  of  tho  month,  favorable  to  farm 
work  and  rapid  j)lant  gennination  and  growth. 

The  condition  of  winter  wheat  in  this  grand  división  is  exception- 
ally  good,  excluding  Illinois  and  Missouri,  where  drought  and  inseets 
have  done  considerable  damage.    Throughout  the  arca  tho  crop 
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sccms  assurcd  and  in  thc  southern  portion  the  harvest  is  now  in 
progrcss. 

The  Ilessian  fly  is  reported  principally  in  southwestcm  Ohio,  south- 
ern Indiana,  southern  and  southwcstcrn  Illinois,  and  throughout 
Missouri,  and  extends  into  southwestcm  Iowa,  southeastem  Ne- 
braska  and  northeastern  Kansas.  While  thc  damage  from  this  pest 
is  considerable,  the  condition  of  the  crop  in  most  of  the  States  cnu- 
merated  continúes  to  range  from  good  to  phenomenal,  being  particu- 
larly  fine  (08  per  cent)  in  Kansas.  Chinch  bugs  and  also  army  worms 
are  reported  from  southwestcm  Illinois  and  from  Missouri.  These 
pests,  with  the  lack  of  moisture  in  Missouri  and  southern  Illinois  last 
year  and  the  dcficicncy  during  the  present  season,  have  reduced  the 
crop  there  to  about  an  average. 

Spring-wheat  plantings  were  delayed  and  the  acreago  slightly 
reduced  by  the  cold,  wet  spring.  Some  soctions  in  the  spring-wheat 
bclt  aro  decrcasing  the  acreago  in  favor  of  feed  crops  to  caro  for  the 
rapidly  increasing  numbor  of  live  stock.  Tho  coolness  was  favorable 
to  root  devclopment  and  the  fino  growing  woather  of  tho  last  half  of 
the  month  has  allowod  tho  plant  to  develop  rapidly  to  a  condition 
above  the  average,  while  the  ampie  ground  moisture  gives  good 
promiso  for  its  future. 

Oats  were  generally  seodod  lato,  but  have  made  very  satisfactory 
progress  becauso  of  the  samo  reasons  (avoring  spring  wheat.  The 
shortage  of  moisturo  in  tho  southern  portion  of  these  States  has 
reduced  the  condition  there.  But  oats  have  not  suffored  so  severely 
as  wheat  in  Missouri  and  Illinois. 

A  tendeney  to  decrease  barley  acreage  because  of  low  prices  was 
partly  offset  by  the  late  spring,  which  compelled  the  planting  of  a 
quick-maturing  crop.  Its  increase  in  North  Dakota  is  for  stock  foed¿ 
particularly  in  sections  unfavorablo  to  cora.  It  has  prosperod  with 
the  other  cereals  by  reason  of  the  favorable  growing  weather. 

Ryo  is  generally  lato  but  good. 

Apples  promiso  a  good  crop  in  the  States  cast  of  tho  Mississippi, 
having  blossomed  freely.  Somo  injury  was  suffered  in  Indiana  and 
Illinois  from  a  late  f recze.  An  unusual  crop  is  promised  in  Michigan. 
Conditions  west  of  tho  river  aro  unfavorablo,  tho  vitality  of  the  tices 
having  been  greatly  reduced  by  last  year's  drought.  The  treos  also 
suffered  there  from  late  spring  frost.  Insect  injuries  aro  reported, 
particularly  in  Indiana,  Illinois,  and  Missouri. 

The  peaches  do  not  promiso  well,  being  cut  short  by  tho  lato  frost; 
southern  Kansas  alono  reports  good  prospoets. 

Hay  in  thc  southern  portions  of  Ohio,  Indiana,  and  Illinois  has 
suffered  from  need  of  rain.  In  the  northern  tier  of  States  it  is  reported 
as  fino,  but  in  the  remaining  prairie  States  and  in  Missouri  it  is  some- 
what  thin  and  weedy  because  of  damage  from  last  year's  drought 
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and  overpasturing,  this  bcing  particularly  truo  of  the  native  wild 
prairie  grasscs  which  aro  the  principal  dependente  for  hay  in  somo  of 
these  States. 

Much  new  clovcr  was  wintorkiiled  in  Ohio,  Indiana,  and  Illinois^ 
but  in  the  dairy  belt  of  Michigan,  Wisconsin,  and  Minnesota  the  new 
planting  did  very  well  and  acreagc  is  increasing.  Alfalfa  acreage  is 
increasing  rapidly  throughout  tliLs  grand  división.  Its  condition  is 
generally  rcported  as  favorable,  oxcept  whero  suffering  from  lack 
of  rain. 

Vegetables  are  backward,  but  otherwise  give  satisfactory  promise. 

South  Central  States.—  General  crop  conditions  on  June  1  were 
about  9S.7  per  cent  of  average,  being  108.9  in  Mississippi,  104.6  in 
Alabama  and  Kentucky,  102.2  in  Louisiana,  101.6  in  Oklahoma,  99.7 
in  Arkansas,  97.1  in  Tennessee,  and  86.5  in  Texas. 

The  States  east  of  the  Mississippi  have  all  suffcred  from  dry 
weather,  praetically  no  rain  having  fallen  during  May  and  in  many 
cases  since  mid-A]>ril.  West  of  the  river,  conditions  are  reversed, 
Texas  having  sufTcred  severely  from  excessive  rains.  Hiere  is  some 
oxcoss  of  moisture  in  northern,  and  deficioney  in  southern,  Louisiana. 
In  Arkansas,  moisture  conditions  are  generally  satisfactory,  with  some 
oxcess  in  the  southwest.  Southern  Oklahoma  has  had  an  oxcess  of 
moisture.  Tlie  unusual  rainfall  has  beon  very  beneficial  in  tho  wcst- 
ern  portions  of  Oklahoma  and  Texas,  whero  a  deficieney  is  tho  rule. 
The  temperature  over  the  entire  South  Central  división  was  unusually 
cold  during  the  first  part  of  the  month. 

Koports  for  May  25  state  that  the  cotton  plant  has  not  mado  sat- 
isfactory growth  in  this  grand  división,  partly  becauso  of  the  cold,  wet 
spring.  This  delayed  plantings  somewhat  east  of  tho  Mississippi 
River;  and  in  some  portions  wcst  of  the  river,  owing  to  continued 
excessive  precipitaron,  perhaps  30  per  cent  of  tho  intended  acroago 
was  still  to  bo  planted  on  May  25.  The  cool  weather  of  the  first  half 
of  May  has  continued  to  retard  the  growth  of  tho  plant  in  all  sections, 
and  the  dry  weather  east  of  the  river  has  delayed  germination  of 
much  of  the  latc-planted  seed.  Tho  plant  in  tho  eastem  sections, 
while  small  and  about  10  days  late,  appears  to  bo  strong  and  hoalthy 
and  the  stand,  while  somewhat  imperfect  in  Alabama  and  Tennessee, 
is  very  satisfactory  in  Mississippi,  particularly  in  tho  delta  lands  and 
the  northern  portion  of  the  State.  West  of  tho  river  the  plant  is  from 
two  to  four  wceks  lato,  and  from  central  Texas  and  Oklahoma  to 
southwestern  Arkansas  and  northwestern  Louisiana  much  replanting 
has  been  necessary,  owing  both  to  the  rotting  of  seed  becauso  of 
unfavorable  weather  conditions  and  to  tho  low  vitality  of  tho  seed 
itself,  which  suffered  from  adverse  conditions  at  harvest  time  last 
yoar.  In  this  portion  of  the  cotton  belt  the  fields  are  foul  with  weeds, 
involving  a  vast  amount  of  futuro  work  to  rescue  the  crop  and  nec- 
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essarily  interfering  seriously  with  the  compietion  of  planting  and  the 
necessary  roplanting  where  the  crop  has  been  killed  out.  Should  dry 
weather  follow  in  this  belt,  the  abundant  soil  moisture  may  prove  an 
asset  of  grcat  valué  in  view  of  the  tendency  to  summer  droughts  in 
the  States  affected. 

The  last  few  days  of  the  period  (report  relating  to  May  25)  in  the 
States  west  of  tho  Mississippi  River  were  favorable,  with  warmth 
and  sunshine,  and  grcat  activity  was  witnessed  in  the  cotton  fields. 
Tlie  conditions  in  the  wcstorn  portions  of  Texas  and  Oklahoma  are 
exceptionally  favorable,  the  unusual  moisture  being  a  blessing  for 
those  sections. 

The  wheat  crop  (report  relating  to  June  1)  matured  in  fine  condition 
east  of  the  Mississippi  River  in  time  to  escape  injury  from  the  dry 
weather.  Tho  crop  in  Texas  is  also  reported  as  fine,  notwithstanding 
the  excessive  rains,  and  it  is  an  extra  fine  crop  in  the  northwestern 
portion  of  the  -State.  The  condition  in  Oklahoma  is  reported  as 
almost  ideal,  with  ampie  rainfall  and  littlo  inscct  damage.  There 
are  a  few  reports  of  mst.  Conditions  m  Arkansas  are  not  so  good, 
some  inseets  being  reported  and  some  complaint  being  mado  of 
dryness  in  the  wheat  section. 

The  wintor  oats  east  of  tho  Missisaippi  River  are  in  fair  condition, 
especially  tho  early  fall  sown,  but  tho  spring  sowings  are  poor,  owing 
to  dry  weather.  Similar  conditions  exist  in  Arkansas.  In  Texas 
the  acreage  is  somewhat  reduced  by  winter  killing  of  the  fall-sown 
crop  and  the  condition  is  somewhat  lowered  by  excessive  moisture. 
There  is  some  rust.  In  Oklahoma  the  condition  of  oats  is  generally 
good,  but  not  equal  to  that  of  wheat,  and  the  acreage  is  restricted 
by  the  big  wheat  and  hay  acreage  in  that  State. 

East  of  the  Mississippi  River  the  hay  crop  has  suffered,  although 
early  cuttings  were  very  good.  Mucli  of  the  hay  in  this  section  (cow- 
peas  particularry) ,  follow  oats  and  other  early  crops,  and  owing  to 
the  dry  condition  of  the  soil,  planting  is  being  delaved.  The  condi- 
tion in  Arkansas  and  Louisiana  is  very  good,  but  in  Oklahoma,  while 
the  growth  is  fine,  the  moadows  aro  very  weedy  on  acconnt  of  last 
year's  drought.  An  increase  in  clover  and  alfalfa  acreage  in  northern 
and  central  Alabama  and  Mississippi  is  noted,  many  farmers  having 
abandoned  cotton  for  these  forage  crops.  Alfalfa  in  Oklahoma  was 
set  back  by  fre<ízes  and  the  first  cutting  was  poor. 

Tree  fruits  are  good  to  poor,  having  suffered  from  late  freezes. 
The  dry  weather  has  done  little  damage.  The  peaeh  crop,  accord- 
ing  to  the  reports,  will  be  very  small,  except  in  isolated  sections. 

Satisfactory  crops  of  early  vegetables  were  secured,  but  the  late 
crops  are  suffering  from  lack  of  rain  east  of  the  Mississippi  River 
and  from  excessive  rain  in  Texas.  In  Oklahoma,  Arkansas,  and 
Louisiana,  vegetables  are  good,  being  favored  by  sufficient  moisture 
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in  most  sections.  Berries  aro  generaüy  poor,  having  suffercd  from 
freozes  or  drought. 

The  acroage  of  sugar  cano  has  beon  very  markedly  reduced  genorally 
in  tho  commorcial  sugar-producing  sections.  Tho  condition  is  poor, 
owing  to  cold  and  dry  weather,  cxccpt  in  Texas,  whoro  the  small 
acreage  shows  a  good  condition. 

)Ycstem  States. — General  crop  conditions  on  June  1  were  about 
100*  per  cent  of  average,  being  114.1  in  California,  108.2  in  Colo- 
rado, 107  in  New  México,  105.9  in  Utah,  104.5  in  Nevada,  103.8  in 
Oregon,  103.4  in  Idaho,  103.2  in  Wyoming,  102.6  in  Arizona,  100.1 
in  Washington,  and  98.9  in  Montana. 

Tho  Rocky  Mountain  States  have  becn  blessed  with  an  unusual 
amount  of  moisture  as  a  rcsult  of  heavy  snows  and  lato  winter  rains. 
The  weather  is  frequently  mentioned  as  ideal.  The  irrigated  sections 
have  ampie  water  sui)plies  impounded,  and  the  áreas  devoted  to  dry- 
land  crops  have  exceptional  supphes  of  ground  moisture.  This  con- 
dition has  resulted  in  increasing  the  acreage  devoted  to  dry-land 
crops.  The  growing  weather  has  been  good,  particularly  for  grains. 
Fruits  and  tender  plants  have  been  somewhat  injured  by  late  frosts* 

Winter  wheat  is  generally  very  good.  Some  sections  of  Montana 
have  had  dry  weather,  with  some  rcsulting  deterioration  to  the  phint, 
but  elsewhere  moisture  is  ampie  and  prospeets  are  for  fine  and  ex- 
ceptional crops.  Tho  spring- wheat  acreage  is  increased,  owing  to 
favorable  conditions  for  planting  and  the  advantage  of  an  unusual 
supply  of  ground  moisture  in  the  dry-land  áreas.  The  condition  is 
recorded  generally  as  very  good  to  excelient. 

Tho  oat  acreage  is  also  increased  and  the  condition  is  superior  for 
tho  same  reasons.  This  is  true  also  of  barley  and  rye.  The  valué  of 
barley  as  a  staple  feed  crop  for  live  stock  in  the  States  of  high  altitudo 
or  latitudo  with  a  short  growing  season  is  being  more  and  moro 
reeognized. 

Tho  hay  crop  throughout  this  gi'and  división  is  reported  as  extra 
good,  this  applying  to  both  tho  seeded  forago  crops — clover  and 
alfalfa — and  to  tho  nativo  grasses  on  the  opon  rango.  Grass  is 
superabundant.  Clover  acreage  is  increasing  rapidly  in  Idaho, 
Washington,  and  Oregon,  both  for  forago  and  seed  production. 

Colorado  promises  one  of  the  finest  apple  crops  in  the  Stato's  history, 
with  liko  favorable  prospeets  for  pcachos  and  pears.  Fruit  prospeets 
for  all  tho  remaining  States  of  this  grand  división  aro  above  averago. 
Some  damage  has  been  suffercd  from  lato  frosts,  but  this  is  offset  by 
bumper  crop  prospeets  in  other  sections. 

Tho  condition  of  the  hardy  vegetables  is  reported  as  fino,  but  the 
tender  plants  have  suffercd  generally  from  frosts. 

The  condition  of  sugar  beets  is  almost  normal,  or  99  por  cent. 
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GENERAL  SUMMARY  CONDITIONS,  BY  CROPS. 

Table  1. — Condition  of  the  various  rrops  on  June  1,  expressed  in  percentages  of  their 

lb-ycar  averages  (not  the  Jiormal),  on  June  1. 


Winter  wheat   114.7 

Apples     110.8 

Alfalfa   108.6 

Silgar  beets   106.5 

Bar  ley   106. 0 

Hemp   icm.8 

Tears   104.  7 

Rye   104.3 

1 'caches   104.2 


Raspberries     103.7 

Cantaloupes   102.6 

Springwheat   102.0 

Limabeans   101.7 

Hay  (all)   101.5 

Oats   101.0 

Blackberries   100.5 

Pasture   99.8 

Onions   98. 3 


Cabbages   97.5 

Waternielons  96.6 

Sugar  canc   95.3 

Clover  95.0 

Cotton  92.4 

Average,  all  102.2 


FLORIDA  AND  CALIFORNIA  CROP  REPORT. 

Table  2.— Crop  oondüions  in  Florida  and  California. 


Crop. 

Florida. 

California. 

Condition  June  1— 

Condition 

Condition  June  1— 

Condition 
May  1. 

1914 

1913 

1912 

May  1. 

1914 

1913 

1912 

75 
82 

90 
90 

94 
•90 
90 
85 
87 
80 
53 
89 
83 

80 
95 

92 
87 

70 
00 

90 
88 

95 
92 

86 
84 

S 

76 
68 

96 
82 
60 
45 
80 
80 

95 
96 
80 
55 
85 
80 

85 
80 
95 
96 
80 
65 
92 
85 
86 

65 
71 
82 
84 
60 
73 
87 
55 
77 

87 
89 
91 
91 
85 
88 
92 
85 
88 

80 

89 

82 
78 
72 
85 
86 

88 
89 
76 
90 

91 

82 
93 
87 

»  rroduetion  compared  with  a  full  crop. 

OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

In  carly  June  prospeets  for  the  Northern  Hemisphere  wheat  crop 
were,  excepting  a  few  countries,  fully  normal.  In  Asiatic  countríes 
immediately  north  of  the  equator,  notably  southern  China,  British 
India,  and  Persia,  wheat  harvesting  was  finished.  The  yield  of 
British  India  is  officially  estimated  at  313,000,000  hushels,  against 
358,000,000  bushels  in  1913,  a  decrease  of  45,000,000  bushels.  Unoffi- 
cially  the  Persian  crop  is  put  at  14,000,000  bushels,  a  deficient  yield 
compared  with  that  of  the  previous  y  car. 

In  countries  along  the  north  coast  of  Africa,  next  in  harvest  suc- 
cession,  prospeets  as  a  whole  are  less  promising  than  a  year  ago. 
The  Egyptian  wheat,  though  good  in  general,  has  been  injured  in  the 
Province  of  Menufia  by  storms  and  in  upper  Egypt  is  reported  below 
average.  In  the  eastern  and  coast  regions  of  Algeria  drought  in 
March  did  much  irreparable  damage,  but  in  other  regions  the  planta 
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wero  widely  rovivod  by  April  raiiis.    Prolonged  drought  has  also 

seriously  affected  the  small  crop  of  Tunis. 

Throughout  the  Continent  of  Euf ope  wheat  seems  in  general  to  have 
mado  the  progrcss  toward  maturity  to  be  expected  at  this  scason, 
notwithstanding  wide-spread  apprehension  at  times  of  dcterioration 
in  somo  countrics  from  lack  of  sufTicient  rainfall  and  unseasonably 
low  temperatures.  In  the  United  Kingdom  the  former  fine  prospect 
was  roported  in  late  May  as  well  maintained,  though  cool  weather 
was  then  retarding  growth  and  rain  was  needed  in  some  places. 

The  total  arca  undor  wintor  and  spring  wheat  in  France  on  May  1 
has  been  officially  returned  as  16,045,000  acres,  as  cornpared  with 
16,175,000  acres  last  year  and  16,179,000  in  1912.  The  month  of 
May  was  characterized  by  violent  changes  of  weather,  and  it  is  now 
realized  that  a  satisfactory  outeome  of  the  French  erop  depends  upon 
continuous  favorable  weather  until  after  harvest. 

In  Spain,  Italy,  and  Portugal  the  ripening  grain  gives  general 
pronúse  of  bountiful  yields,  excepting  in  southem  Italy,  Sardinia, 
and  Sicily,  where  drought  is  said  to  have  seriously  curtailed  the 
output. 

The  States  of  north-ccntral  and  south-central  Europc,  as  a  whole, 
report  prospeets  about  normal.  In  the  Scandinavian  countries, 
Germany,  and  Austria  vegetation  is  somewhat  backward,  becauso 
of  dry  and  cool  weather,  but  no  actual  damage  has  resultcd.  In 
Ilungary,  the  former  discouraging  outlook  for  a  full  erop  shows 
considerable  improvement  compared  with  a  month  ago,  and  in 
Roumania  the  fears  aroused  by  a  prolonged  drought  have  been  dis- 
sipated  by  general  rains.  The  Roumanian  wheat  área  has  been 
officially  returned  at  4,832,000  acres,  compared  with  4,011,000 
acres  in  1913  and  5,114,000  in  1912;  a  fair  yield  on  the  present 
acrcage  now  seems  assured.  The  scant  reporte  from  the  Palkan 
States  indícate  conditions  of  growth  difTcring  in  no  important  respect 
from  those  of  ordinary  years. 

A  semiofficial  report  from  Russia  statcs  that  tho  condition  of 
winter  wheat  therc  was  "good"  in  66,  and  spring  wheat  "good"  in 
65,  out  of  72  governments.  Late  in  May  copious  rain  fcll  in  nearly 
all  distriets;  the  benefit  to  crops,  which  in  some  places  were  beginning 
to  show  the  eflíeets  of  drought,  was  inestimable. 

Tho  total  área  under  grain  in  Canadá  is  provisionally  returned  as 
follows:  Wheat,  11,203,800  acres,  or  1S8,800  acres  more  than  in  1913; 
oats,  10,811,000  acres,  compared  with  10,434,000  acres  last  year; 
barley,  1,604,000  acres,  or  9,000  acres  less  than  a  year  ago;  and  ryo, 
111,070  acres,  against  119,300  acres  in  1913.  The  condition  of  spring 
wheat  June  1  was  93,  winter  wheat,  79. 
48538o— Bull.  604—14  2 
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PROGRESS  OF  THE  WORLD'S  WHEAT  HXRVEST. 


The  proportion  of  the  world  wheat  crop  which  is  harvested  each 
month  has  bcen  cstimated  in  the  Bureau  of  Statistics  (Crop  Estimates) 
to  be  approximately  as  follows: 

Table  3. —  Wheat  harvested  each  month,  per  cent  and  mülions  of  bmhels. 


Month. 

Per  cent. 

M  ¡Ilion 
bushels. 

25 

937 

2 

76 

(') 

(') 

(,)  , 

(  / 

116 

100 

3.750 

Month. 


Jfinuary . . 
Fcbruary. 

Murch  

April  

May  

June  

July  


Per  cent. 


5 
1 

3 
7 
4 
15 
35 


Mi  Ilion 

bushels. 


l«7 

38 
113 
202 
1M) 
5«2 
1,312 


than  1  per  cent— practica Uy  uone. 

The  proportion  of  the  crop  harvested  in  any  month  varíes  from 
year  to  ycar  according  as  the  season  is  early  or  late,  and  also  as  the 
yield  is  relatively  largo  or  small  in  the  different  latitudes.  The 
figures  given  are  merely  approximations;  tho  perecntages  havo  been 
applied  to  tho  averago  yearly  world  produetion  of  the  past  five  years, 
in  round  numbers,  to  obtain  tho  quantities  harvested. 

From  tho  figures  shown  it  appears  that  the  world  harvest  season 
begins  in  Docember,  when  operations  start  in  Australia  and  South 
America,  enlarge  in  January,  and  practically  end  in  February. 
India  then  commences,  and  increases  in  activity  through  March  and 
April.  In  April  harvesting  operations  begin  in  such  countries  as 
Persia,  Asia  Minor,  and  México.  In  May  activity  is  lessened,  for  thon 
the  Lidian  harvest  has  been  about  completed  and  the  harvest  season 
is  crossing  the  Mediterranean  from  north  Africa  to  southern  Europe, 
where  harvests  do  not  become  general  until  June.  In  June,  July, 
and  August,  about  75  per  cent  of  the  crop  is  harvested,  the  season 
progressing  steadily  northward  during  theso  months.  By  September 
harvest  operations  aro  nearly  completed ;  Sootland,  northern  Russia 
and  Siberia,  and  Canadá  having  a  Httlo  left  over  from  August.  Prac- 
tically no  harvesting  of  wheat  is  dono  in  October,  and  veiy  little  in 
Kovember. 

TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  increased  about  2.1  per  cent  during  May;  in  the  past 
six  years  the  price  level  has  increased  during  May  3.5  per  cent;  thus, 
the  increase  this  year  is  less  than  usual. 

Since  December  1  the  index  figure  of  crop  prices  has  advanced  4.6 
per  cent;  during  the  same  period  a  year  ago  the  advanoe  was  9.9 
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por  cent,  and  the  average  for  the  past  six  years  has  bccn  an  advance 
of  15.0  per  cent. 

On  May  1  the  índex  figure  of  crop  pnces  was  about  14.5  per  cent 
higher  than  a  year  ago,  but  17.5  per  cent  lower  than  two  years  ago 
and  0.1  per  cent  lower  than  the  average  of  the- past  six  years  on 
June  1. 

The  level  of  prices  paid  to  producers  of  the  United  States  for 
meat  animáis  decreased  1.4  per  cent  during  the  month  from  April  15 
to  May  15,  which  compares  with  a  deereasc  of  3.7  per  cent  in  tho 
same  period  a  year  ago,  an  increase  of  1.5  per  cent  two  years  ago, 
a  decrease  of  4.5  per  cent  threc  years  ago,  and  a  deereasc  of  4.S  per 
cent  four  years  ago. 

From  December  15  to  May  15  the  advance  iu  prices  for  meat 
animáis  has  been  6.5  per  cent;  whercas  during  the  same  period  a  year 
ago  the  advance  was  10.3  per  cent,  and  two  years  ago  19.1  per  cent, 
whilc  thrce  years  ago  thero  was  a  decline  in  price  of  10.8  per  cent 
during  this  period. 

On  May  15  the  average  (weighted)  prico  of  meat  animáis — hogs, 
cattle,  sheep,  and  cliickens — was  S7.29  per  100  pounds,  which  is  3.1 
per  cent  higher  than  the  prevailing  price  a  year  ago,  14.1  per  cent 
higher  than  two  years  ago,  31 .7  per  cent  higher  than  threc  years  ago, 
and  1 .0  per  cent  lower  than  four  years  ago  on  May  15. 

A  tabulation  of  prices  is  shown  on  pages  18-20. 


NOTES. 

Early  in  May,  1914,  transportation  eharges  on  eorn  froni  Argentina 
to  Chicago  werc  reported  as  íollows:  Ocean  freight,  Argentina  to 
Montreal,  7 i  cents  per  bushel;  transfer  at  Montreal  from  ocean  vesseLs 
to  local  steamers,  2  cents;  freight  by  water,  Montreal  to  Chicago,  2$ 
cents,  making  a  total  of  12  cents  per  bushel.  The  freight  rates  by 
water  fluctuate  with  changes  in  demand  and  supply  of  vessels  and  of 
available  cargo. 

The  average  product  ion  of  whcat  per  capita  in  the  United  States  in 
1911-1913  was  7.4  bushels;  in  1891-1893  it  was  7.8  bushels. 
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Table  A.—  Wheat:  Acreage,  eondition,  forceas/ ,  and  prirc,  June  1,  uñth  comparüons. 


W  Ínter 


Condft  ion 


1914 


P.e. 


Maine  

Vcrmont  

New  York  

New  Jersey. . . 
Pennsylvahia. 


Delaware  

Maryland  

Virginia  

Wwt  Virginia 
North  Carolina 

South  Carolina 

(Jcorgía  

Ohio  

Indiana  

Illinois  


Michigan . . 
W  isconüln . 
Mlnnesotu. 

Iowa  

Missouri... 


North  Dakota. 
South  Dakota. 

Nebraska.  

Kansas  

Kentucky  


Alabama  

Mississippi..... 
Texas  


A  r  kansas  

Montana  

Wyoming  

Colorado  

New  México. . 


Utah  

Nevada  

Idabo  

Washington. 

Oregon  

California  


United  States.. 


Con- 

di- 

tion 

Ten- 

May 

yoar 

1, 

aver- 

ag<\ 

r.  e. 


K> 
93 

94 

93 
88, 
92 

S9> 

I 

V.' 

88 
91 
90 
82 

9".» 
92 
8» 
91 
80 


86 
90 
89 

89 
89 

87 
88 

82 
86 


7> 


Fore- 
cast 
1914 
froin 
condi- 
tion. 


Five- 
year 
aver- 
age 
1909- 
1913. 
final 
esti- 
mates 


88 
81 


'X. 
93 
'.'  t 

94 
1 1 1 

m 

92 

'«l 
96 
98 


92 
89 
89 


Bu.   (  Bu. 
[uoo  omitted.) 


7,695 

1,340 

22,  183 

1,929 
9, 9*10 
9, 391 
3, 12fi 
6,308 

846 
1.552 
37,84» 
42,494 
41,824 

15,931 
1,759 


95  10,810 
99  36, 7(JC 


6,793 
1,475 
21,290 

1,817 
9,290 
9,171 
2,952 
5,936 


Per 
cent 
oí 
1913. 


P.c. 

97 
9:¡ 


700 

1,382 
29,238 
30.668 
33,640 

14,220 
1,591 
«810 
6,272 

31,048 


«900 
45.392 
73,676 
9,037 


5,698 
437 
10, 136 
32,062, 
14,995 

8,113 


3,311 
317 
8,600 
24,609 
12,955 
',047 


95.9j«38,147¡441,21 


Total, 
1914. 


Aeras.* 

3 
1 


Conditlon 
1. 


1914 


Ten- 
year 
aver- 
age. 


&7Í 
85 


96, 
97 
96 


99 
4,026 
331 


Fore* 
cast 
1914 
from 
oondi- 
tion. 


Bu.  I  Bu 

(000  omitted.) 


Five- 
year 
a  ver- 
age 

1909- 
1913. 

final 
esti- 


:<■ 

22 


97 
95 
98, 
115i 


7,285 
3,491 
343 
63 


93 


95 


931  1.795 


77 
24 


91 


94 
98 
97 
96 


91 
94 

88 
76 


5,408 


1,719 
59, 859 
5,548 


46, 185 
5,157 
907 


38, 7í¡8 
3,687 
618 


f 


110 
110 
105 
104 
120 

105 
lis 
105 
9S 
101 


97.3 


429 

55 
273 ! 

31! 


27j 

210; 

1,078 
177, 


95 

98; 
98 : 

98 
92 

10»; 
97 
98 
94 
96 


96 

89 
92 

Otíj 
97 

9», 

92 


1»,596 
1.509 
7.089 
729 


5.Ü1S 
1,019! 
5,266 
477 
M8 


17,99o| 


95.5 


2,010  1,853 
812  568 
5,762,  4,483 
21,280  22.227 
3,399 


AH 


Prlce 
Junel. 


Five- 

1914 

year 

aver- 

age. 

CU.  Ct9. 


100 
110 
98 
98 
97 

100 
96 
100 
100 
111 

126 
115 
92 

92 

m 
m 

84 

81 
86 

M 
M 
77 
81 

98 

101 
126 
92 

83 

91 ' 
70 
78, 
771 
96 
150 

79 
101 
71 

7u 
79 
97 


122 
107 
111 
107 

109 
109 
113 
112 
120 

125 
128 
108 
106 
101 

108 
97 
98 
93 

103 

P5 
04 
90 
95 
109 

113 
119 

98 
107 

97 

108 
91 

101 
94 

105 

115 

93 
121 
87 
92 
92 
106 


93. 6|262, 135245, 479|    84.4|  98.6 


i  Oüü  omitted. 


» 1913  only. 


» Four  years. 
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Tablk  5. — Oats:  Acreage,  condilion,  forecast,  and  price  June  1,  uith  comparisons. 


State. 

Oats. 

Aerea  pe. 

Condilion 
June  1. 

Forecast 

1914 

from 
cowli- 
tion. 



Five- 
yoar 
averape, 

1909-13, 

final 
estímales, 

l'riee 
June  1. 

PcrceiH 
of 

1913. 

Total  1914. 

1914 

10- 

year 
aver- 
age. 

1914 

5-year 
a  ver- 
ane. 

Bush. 

Buih. 



Maino   ... 

Per  el. 

Acres, 

Perct. 

Perct. 

(000  omitlen!.) 

CU. 

CU. 

101 

141,000 

95 

96 

O,  uOo 

R  non 

57 

CO 

100 

12,000 

96 

94 

438 

430 

56 

60 

Verraont  

100 

79,000 

94 

95 

3,045 

2,869 

67 

60 

99 

9,000 

96 

94 

320 

284 

54 

59 

100 

2,000 

95 

94 

96 

61 

57 

61 

Corroed  ictit  

99 

11,000 

88 

¿.2'J 

342 

50 

56 

94 

1,198,000 

88 

92 

36,898 

39, 681 

4» 

54 

New  Jersey  

00 

07,000 

84 

K0 

1,913 

1,090 

40 

55 

93 

1,073,000 

84 

89 

31,546 

34,404 

4H 

54 

97 

4,000 

84 

87 

118 

119 

40 

53 

4o,  UUU 

So 

1  160 

1)  1  VAS 

53 

54 

1  fk1  ArvA 

1V*1,  UUU 

ti 

K4 

3,416 

3.S39 

55 

59 

fus 

yo 

11/1  fYWl 

110,000 

81 

8/ 

2,450 

2,558 

57 

60 

T  ,  i .    £  »  \  ;  

100 

230,000 

76 

86 

3,671 

3,740 

63 

67 

dT\  A    1            AÍ~  -%    _             .    1  f  

102 

367,000 

74 

83 

6,925 

7,053 

66 

69 

102 

428,000 

73 

87 

•*  1  cu 
i,  1H6 

m  CIO 

/,810 

65 

69 

90 

45, 000 

67 

80 

603 

701 

62 

72 

94 

1,692,  (KM) 

76 

87 

51,437 

65, 129 

40 

46 

»                  »  «  

96 

1.632,000 

80 

85 

47,002 

54,666 

39 

43 

«1|<  * 

99 

4,331,000 

80 

86 

138, 592 

144,625 

38 

43 

101 

1,515,000 

92 

S7 

00,  177 

47. 021 

42 

47 

UT> 

2, 320, 000 

97 

93 

85,515 

74, 644 

37 

44 

102 

3, 040, 000 

96 

93 

105, 0T,2 

06, 426 

33 

39 

101 

4,929.000 

97 

93 

172, 121 

166, 676 

35 

39 

98 

1,225,000 

71 

79 

*>7  cío 

OO  Q/V? 

46 

46 

North  T>akota  

103 

2,318,000 

93 

94 

66,828 

57,063 

33 

41 

101 

1.606,000 

9!) 

93 

OI  ,  \)¿i 

34 

40 

99 

2,228,000 

97 

88 

64,835 

54, 828 

38 

40 

102 

1  795  000 

92 

7*í 

56, 148 

39,612 

AR 

96 

154,000 

77 

83 

3,083 

3, -122 

56 

57 

294,000 

76 

86 

5,698 

6, 120 

57 

58 

IOS 

351  000 

UVA  ■ 

86 

6,641 

6, 157 

64 

Missfcwippi  

106 

14S.000 

86 

86 

2,864 

2, 146 

60 

68 

IOS 

49,000 

91 

87 

1,092 

746 

56 

62 

Texns  

9S 

9S0  000 

85 

78 

32, 487 

22,651 

49 

57 

103 

1,061.000 

90 

71 

33,422 

18, 467 

47 

52 

101 

242,000 

85 

S3 

5,657 

4,569 

52 

61 

106 

530.000 

94 

% 

23,914 

18,878 

38 

53 

Wvomint; 

110 

242,000 

99 

97 

8, 9S4 

6, 3í>9 

43 

56 

103 

314,000 

9S 

93 

12,924 

10,397 

51 

57 

New  México  

102 

51,000 

90 

89 

1,812 

1,415 

53 

61 

110 

S,  000 

96 

91 

346 

242 

80 

70 

103 

93.000 

100 

96 

4,464 

3,  S  25 

45 

60 

110 

12.000 

96 

97 

518 

376 

64 

65 

102 

332,000 

9S 

96 

15,292 

14,001 

35 

51 

Washington  

99 

297,000 

97 

96 

14,404 

13,493 

39 

54 

101 

364, 000 

97 

95 

13.417 

12,906 

38 

52 

105 

220,000 

99 

84 

8,930 

6,624 

45 

61 

100.0 

38, 383, 000 

89.5 

88.6 

1,216,223 

1, 131, 175 

40.0 

45.3 
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Tablk  Q—Barley:  Acreage.  jndition,  forecast,  and  price  June  1,  ivith  comparuons. 


Harloy. 


Coniltion 

Trice 

Stnt*. 

A  croado. 

June  1. 

Forrcast 

Five- 
year 

June  l. 

]0- 

1914 
írora 

a vero ge, 

rcro^nt 

condi- 

1909-13, 

5-y«»r 

OI 

1913. 

1  O  í  A 

yoar 
nver- 
ílgo. 

tion. 

final 
cstimatos. 

IJM4 

n  ver- 
ane. 

Bvxh. 

Bush. 

Per  ct. 

Acra. 

Pan. 

Perct. 

(000  nmitl^l.) 

rtt. 

(?í. 

100 

5,000 

95 

96 

1 42 

118 

82 

93 

98 

1,000 

95 

92 

27 

25 

95 

88 

100 

12, 000 

95 

95 

376 

372 

80 

89 

98 

75,000 

89 

91 

1  «Í36 

1  nsi 

70 

83 

95 

7,000 

91 

89 

182 

nv 

70 

71 

Mnr  j  ianu  

98 

5,000 

91 

91 

1 16 

121 

65 

101 

11,000 

90 

91 

297 

203 

74 

73 

98 

39,000 

88 

88 

1,064 

664 

58 

72 

105 

8.000 

90 

86 

220 

212 

54 

68 

IHinoU  

101 

55,000 

95 

93 

1.C20 

1  603 

1  |  1AW 

57 

67 

102 

87.000 

93 

88 

2,300 

2, 216 

61 

73 

9Ü 

090.000 

96 

93 

20,045 

21,351 

52 

74 

Ur> 

1,378,000 

9fi 

«3 

35,718 

34,014 

43 

67 

96 

38-1,000 

90 

91 

10, 322 

12,394 

52 

67 

100 

5,000 

89 

87 

120 

140 

81 

104 

1,326,000 

92 

93 

28,058 

22, 700 

38 

59 

91 

901.000 

97 

93 

20,975 

17,308 

45 

65 

103 

in.ooo 

98 

89 

2,713 

1,981 

51 

57 

100 

240,000 

87 

74 

4,802 

2,921 

55 

02 

105 

3.000 

94 

86 

82 

76 

80 

77 

100 

2.000 

'.)2 

S« 

52 

62 

70 

R4 

109 

s.ooo 

92 

80 

221 

127 

73 

82 

105 

7.000 

98 

73 

200 

156 

61 

no 

66.000 

96 

95 

2,2St 

1,18» 

48 

72 

Wyoming  

107 

14,000 

98 

97 

453 

327 

72 

75 

103 

103,000 

98 

92 

3,836 

2,530 

61 

71 

IOS 

4,000 

98 

91 

IX\ 

65 

45 

69 

98 

37.000 

95 

92 

1.4ÍI 

1,294 

83 
68 

10-> 

32.000 

99 

97 

1,331 

1,006 

55 

105 

13,000 

99 

96 

528 

467 

93 

91 

103 

185,000 

99 

96 

7.875 

5.905 

55 

67 

W  «is)i  ínirton  

101 

1K2Í0OQ 

95 

95 

7.2Ü2 

6,522 

51 

67 

102 

122,  000 

97 

94 

4,319 

3,673 

01 

71 

California  

110 

1,402,000 

98 

81 

45,311 

37,690 

51 

75 

100.4 

7,528,000 

95.  5 

91).  1 

20(5,  430 

181,881 

4».  1 

08.1 
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Table  7. — Elay,  pasture,  and  rye:  dondithm  Jane  1,  with  comparisons;  price  o/ hay  and 
rye,  and  acrenye  o/clover  ia  percentage  qf  laxt  ycar. 


State. 


Me 

N.  II  

Vt  

Mas*  

R.  I  


Hay  (all  tame  i. 


(Mover 


■"1 


Alfalfa. 


Pasture. 


N.  Y. 
N.  J. 
Pa... 
Del.. 


Mn\... 

W.Va. 
N.('.. 
8.C.. 


Cn... 
Fbi... 
Ohio. 
In.l . . 
III.... 


Mirh  

Wh  

Mitin  

lowa  

Mo  


N.  Dnk.. 
8.  Dak... 

N«!»r  

Kans  

Ky... 


....... 


Tenn  

Ala  

2f  is> ........ 

La  

Tei  

Okln 

Ark  

Mont  

Wyo  

Coló  


N.  Méx. 

Ariz  

Utah... 

Nev  

Idaho... 


Wash  

Orejr  

Cal  


U.  S... 


Comí  it  ion 

Con'Ui  ion 

June  1. 

o 

u  . 

Jone  1. 

i  , 
5  * 

' -¿ 

&l 

i  i 
as  . 

-  « 

Ti 

r 

le 

OI 
*■* 

>>• 
¿ 

a 

o 

U 

< 

—  •  -  — 

í 

■ — 

P  " 

l    1    .  L . 

r  c 

P  r 

P  r 

99 

j  96 

n 

lio 

9!) 

95 

ni 

01 

11 IS 

1  4 

90 

96 

05 

HK) 

93 

1  93 

94 

93 

89 

92 

92 

tí."» 

w- 

94 

..... 

94 

93 

92 

92 

'  - 

9H 

H2 

93 

'  91 

90 

88 

9S 

89 

91 

■  85 

84 

un 

84 

84 

•  90 

85 

Ky 

101 

91 

<  Síi 

M 

80 

¡Sí! 

1I£J 

S5 

82  1 
"  J 

<  ^  * 

78 

S7 

102 

r 

79  • 

7S 

KS 

104 

70 

'  80 

82 

81 

**•> 

1 ' 

83 

,  86 

75 

.80 

» 

7K 

87 

73 

85 

X5 

105 

82 

87 

69 

Síí 

100 

75 

l 

89  1 

70 

Hi 

M 

i  w> 

82 

8»i 

83 

y 

84 

01 

SO 

83 

70 

84 

i  o 

6h 

85 

89 

87 

85 

96 

89 

88 

1)7 

91 

91 

101 

97 

91 

95 

90 

89 

nu 

95 

91 

S7 

W 

<íl 

•Jl 

90 

90 

v>J 

oo 

Tfi 
« o 

HJ 

80 

105 

IT.  1 

NO 

(i'i 

(ID 

90 

101 

9s 

89 

yj 

W) 

94 

90 

82 

84 

82 

85 

i  ■) 

v-J 
iW 

ni 
VM 

Sil 

70 

84 

93 

90 

74 

87 

74 

88 

88 

105 

80 

91 

82 

87 

89 

86 

89 

90 

HÍÍ 

\n) 

110 

90 

93 

95 

84 

94 

110 

97 

89 

89 

84 

8»i 

loo 

90 

85 

85 

85 

91 

100 

87 

88 

96 

97 

93 

105 

100 

96 

102 

9S 

98 

105 

102 

96 

100 

92 

90 

100 

97 

93 

93 

88 

94 

IOS 

98 

95 

95 

92 

100 

78 

94 

97 

9-2 

98 

ii» 

101 

95 

lis) 

9.1 

97 

99 

OS 

99 

95 

98 

115 

100 

97 

95 

99 

102 

98 

97 

H7 

94 

99 

108 

99 

96 

9s 

80 

100 

124 

101 

91 

88.7 

90.9 

90.4  jsl.4 

85. 7 

Jone  1. 


Con<]  it  ion 
June  1. 


ti 

4 


- 


r.rJ  r.c.  r.  c. 

  94 

   95 

   94 

  95  i 

   94 


I 


93  i 
93  I 
93 
88 

90 
85 
8S 
84 
81 


92 
90 
89 


96 

95 
90 
99 

99 
95 
100 


92 
88 
90 
87 

86 

86  j 
90  I 

87  | 
89  : 

90 


80  | 

86  ; 

87  • 


93  ¡  88  i 

93  ¡  90  I 

97  |  91  j 

95  i  92  : 
85  I  87  ¡ 

97 
101 

105 

96  i 

"l 

87  | 
92  I 
89  1 
91 
95 

91 

89 

98 
102 
103 


92 
92 
91 
84 

88 

89 
90 
90 
90 
86 

S7 
89 
96 
97 
91 

90 
93 
89 
95 
94 

96 
94 
93 


94 
94 

88 
92 
82 

84 
70 
82 
74 
6S 

68 
71 

y) 

89 
75 

93 
98 
96 
92 
70 

94 
99 
96 
86 
82 

75 
78 
84 
92 
99 

87 

8!) 

98  ¡ 
104 
101 

90 

90  i 
101  | 
101  , 

98  | 

97 
98 

10-1  | 


tí 


P.r. 
94 
94 
96 
92 
92 

m 

92 
88 
K8 
84 

82 
84 
87 
88 
87 

88 
86 
S9 
89 
89 

89 
91 
91 

92 
86 

90 

92 
88 
86 
87 


JÍ!r.-(:iIi). 


Rye. 


88 
92 
96 


H6 

88 
94 

96 
98 

96 
96 

88 


98.»  91.1 


89.8  90. 0 
I 


IJOtS. 

P.  C 

P.C. 

(  If. 

vis. 

13.  60 

15.  16 

lfi.  80 

16.  92 

93 

15.00 

14.  m 

93 

93 

71 

..... 

21.20 

19.  82 

97 

93 

95 

88 

21.20 

20. 10 

93 

95 

92 

87 

15. 20 

lo.  88 

91 

88 

72 

84 

18. 60 

20.  22 

94 

94 

75 

80 

14.80 

16  72 

95 

92 

77 

S2 

13.00 

ls.  30 

94 

90 

74 

t\ 

15.  40 

17.4? 

94 

91 

71 

7$ 

15. 50 

Ir'..  56 

90 

90 

86 

84 

lfi.  SO 

16.  16 

92 

91 

82 

87 

17.90 

16.68 

89 

92 

96 

101 

1S.  40 

19.  20 

87 

87 

200 

160 

18.20 

19.00 

85  '  89 

121 

143 

ls.30 

17.  :lk 

12.  N) 

14.70 

9,3 

SO 

OS 

80 

13.  :0 

i:'..s6 

92 

86 

63 

75 

14.20 

13. 42 

91 

89 

64 

77 

12.60 

14. 38 

93 

87 

63 

74 

10.60 

13.  rn; 

94 

91 

56 

74 

K  (U 

93 

90 

52 

70 

10.40 

9.  W 

95 

03 

64 

73 

15.30 

10.86 

92 

88 

75 

81 

6.  50 

7.0-2 

91 

93 

50 

67 

7.  10 

7.  Mi 

96 

93 

5* 

68 

8.00 

8.66 

98 

89 

60 

67 

11.  10 

8.  36 

98 

80 

70 

76 

17.80 

15.64 

94 

87 

S3 

89 

1S.30 

15.  72 

93 

88 

93 

95 

16.  40 

15.24 

79 

8K 

126 

116 

13.  SO 

12.  60 

12.40 

11.48 

12.30 

11.34 

.80 

79 

95 

101 

10.  rtO 

S.  12 

100 

79 

75 

7.8 

14.20 

12.58 

91 

87 

80 

89 

7.70 

10. 46 

98 

96 

06 

76 

S.10 

10. 54 

97 

96 

70 

78 

10. 10 

11.92 

99 

92 

62 

74 

1.3.  00 

11 .  4H 

12.50 

11.90 

9.20 

10.56 

102 

90 

75 

8.00 

8.00 

9.22 

98 

97 

67 

76 

12.30 

13.96 

97 

96 

70 

92 

9.50 

10.  S6 

99 

94 

83 

96 

8.80  11.88 

101 

M 

05 

86 

12.34  : 

12.90 

93.6 

89.7 

JS4.4 

~76.~8 

1 

1 
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Tabi.e  8.—  Appks,  peachcs,  pears,  and  bcrrics:  Condition  June  1,  with  comparisons  and 

prices  o/apples. 


.State. 


Maino  

New  Ilampshire. 

Vermont  

Massachusel  Is  

Rhode  Island  


Conneeticut  

New  York  

New  Jersey  

J'ennsylvania. .. 


Maryland  

Virginia  

West  Virginia. . 
North  ('anilina. 
South  Carolina. 


Georda. 
Floridu . 

Ohio  

Indiana. 
Illinois.. 


Miehfpan. . 
Wfeconsin. 
Minnesota. 

Iowa  

Missouri . . 


North  Dakotíi.. 
Fouth  Pnkota. . 

Nobraska  

K ansas  

Kentucky  


Tenne«wee. . 
Alabami. . . 
Missksippi . 
Louisiana. . 
Texas  


Apples. 


Condition 
Juno  1. 


Frico 
Muy  15. 


I'eaches. 


l'ears. 


Condition 
June  1. 


Condition 
June  1. 


Ttlnck- 
berries. 


Condition 
June  1. 


Oklahonia. 
Arkansa^;. . 
Montana. . 
Wvominjr. 
Colorado . . 


New  México. 

Amona  

Utah  

Nevada  

Idaho  


Washington . 

Oreiron  

California. . . 


Cnird  St:i(o>-.... 


-r 

2 

10-ycarav- 
erage. 

4-year  av- 
erage. 

s 

> 

as  ta 

s 

0-year  av- 
erage. 

1914 

8-year  av- 
erage. 

1914 

> 

<?  » 
S  2 

>.«» 

00 

P.  ct. 

1  J.T, 

C/.f. 

J  .  ct. 

/  .  <7. 

■  — 

/  .  C. 

P.  ct. 

P.  ct. 

P.  d. 

P.  ct. 

i  .  Ct. 

9S 

91 

130 

100 

Ql 

91 

91 

92 

91 

80 

8*5 

140 

124 

80 

S6 

87 

92 

86 

90 

95 

88 

litl 

88 

88 

90 

90 

88 

89 

92 

80 

175 

125 

*25 

82 

83 

90 

90 

90 

S9 

«K) 

87 

165 

43 

69 

85 

84 

87 

92 

87 

fia 

Olí 

7K 

87 

no 



1  ü 

fiQ 

7^ 

87 

93 

95 

91 

OI 

ss 

81 

140 

100 

20 

63 

73 

80 

87 

91 

88 

90 

SS 

72 

130 

9:} 

85 

64 

83 

67 

90 

88 

90 

86 

H6 

72 

125 

97 

60 

58 

76 

65 

88 

88 

90 

87 

Si 

00 

171 

oy 

53 

78 

87 

84 

Ql 

80 

66 

102 

72 

59 

69 

58 

88 

88 

89 

85 

70 

58 

150 

1IH 

67 

52 

60 

51 

85 

91 

82 

87 

80 

58 

200 

119 

73 

53 

60 

48 

91 

91 

91 

86 

7S 

59 

1?0 

118 

83 

56 

73 

54 

90 

93 

88 

89 

68 

60 

200 



77 

65 

68 

60 

78 

89 

75 

83 

70 

58 

170 

184 

80 

66 

60 

56 

78 

91 

76 

on 
w 

72 

71 

4  v 

57 

71 

5S» 

175 

lio 

59 

48 

65 

56 

87 

87 

87 

85 

56 

61 

130 

128 

62 

54 

61 

57 

89 

88 

86 

85 
S3 

50 

58 

124 

132 

68 

49 

62 

50 

81 

86 

SI 

70 

Kl 

DI 

SO 

73 

90 

86 

90 

86 

79 

78 

140 

120 

85 

71 

96 

85 

94 

84 

73 

78 

ir.9 

92 

83 

89 

84 

53 

eo 

ion 

13H 

75 

37 

70 

49 

90 

82 

87 

78 

W 

56 

l'w 

120 

Oí 

•10 

¿vi 

43 

86 

82 

83 

iM 

SO 

¿OU 

l'HJ 

87 

70 

07 

240 

120 

?0 

42 

f'.2 

4S 

so 

SO 

80 

78 

60 

ln  í 

1<N) 

i  i' y 

70 

4S 

70 

OI  t 

cSÜ 

77 

7¿ 

59 

160 

162 

7S 

54 

68 

52 

95 

90 

91 

71 

54 

1(55 

164 

68 

53 

¡o 

46 

00 

94 

86 

86 

65 

58 

62 

52 

80 

92 

85 

86 
86 

58 

50 

125 

95 

61 

64 

(K) 

53 

SS 

90 

85 

60 

150 

100 

52 

64 

59 

90 

89 

85 

80 

62 

155 

lt'»5 

31 

62 

50 

61 

84 

82 

80 

80 

6í) 

«6 

190 

151 

20 

62 

30 

50 

79 

82 

76 

76 

ra 

1S0 

144 

55 

65 

55 

50 

90 

89 

89 

84 

95 

90 

HK) 

142 

95 

86 

94 

97 

90 

st 

*,-pi 

97 

97 

75 

150 

100 

90 

50 

95 

58 

98 

83 

98 

84 

S7 

07 

230 

75 

54 

83 

62 

91 

92 

75 

<V5 

310 

81 

63 

79 

74 

88 

85 

98 

79 

120 

US 

98 

60 

89 

70 

96 

90 

97 

"89 

SO 

<>t¡ 

210 

90 

55 

90 

100 

97 
98 

85 

88 

110 

128 

73 

58 

80 

80 

97 

92 

93 

SS 

130 

115 

65 

71 

83 

87 

94 

95 

95 

95 

86 

84 

175 

122 

76 

68 

75 

80 

96 

96 

96 

94 

Kl 

81 

140 

125 

85 

76 

80 

79 

95 

94 

94 

94 

73.  7 

M.  5 

1  16.  4 

122.5 

61.7 

59.  2 

»i8.  4 

65.  a 

S7.5 

87.1 

89.0 

85.  R 

Raap- 
berries. 


Condition 
June  1. 
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Tadle  9. —  Melons,  cabbages,  onions,  beans,  bects,  peas;  Cond'Uion  June  1,  with 

comparisons. 


State. 


Watrr- 


Maine  

New  Ilampshire. 

Vennont  

Massacbusetts  

Rhodo  lsland  

Connccticut  

New  York  

New  Jersey  

l'ennsvlvania  

Delaware  

Maryland  

Virginia  

West  Virginia.... 
North  Carolina.. . 
South  Carolina... 

Georgia  

Florida  

Ohio  

Indiana  

J  Huíais  

Miehfean  

Wisconsin  

Minnesota  

Iowa  

Missouri  

North  Dakota.... 
South  Dakota.... 

Nebraska  

Kansas  

Kentucky  

Tenncssec  

Alabama  

Mississippi  

Louisiana  

Texas  

Oklahoma  

A r kansas  

M  oí  itnna  

"Wyoming  

Colorado  

New  México  

Arizona  

ütah  

Nevada  

Idalio  

Washington  

O  repon  

California  

United  States. 


P.c. 
94 

80 
75 
95 

86 

85 
80 
«2 
85 
84 

78 
74 
78 
74 
74 

70 
70 
80 
NO 
81, 

00 
88 
92 
90 
79 

90¡ 

93' 
89¡ 
86 
78 


79 
79 
82 


73 
79 

Sí¡ 

86 

91 1 
95 

9S¡ 

94 


00 

95 


P.  C. 


SI 

7'/ 
Mi 

SI 
SI 
77 
7s 
7s 

78 
75 
88 


s7 

VI 
90 
si 


8y 

88 
88 
88 


77. 9j  79.7 


ítt,  i  «■"*■*«• 


82 

7?| 
79 

78 
7S 
78 
M 
7^ 

82 

79 

88 

SO 

s:> 

84 

82 
85 
7t. 


P.C. 
94 

85' 
7»¡ 
92, 
85 


88 

88. 

m. 

81 

W> 

75 
7" 
74 
72 

68 

84l 
80' 
80 

91 
92 

<•;{ 
90 

85 

V7 
93 

s: 

87 
80 

7! 
7" 

77 
82 

71 

I1! 
79 

94¡ 

95 

93' 


86 
89, 
95 

100 
w 

93 
01 
96 


P.C. 


80 
86 
91 

*¡ 

85 
80 
80 
7S 

7^ 
78 
78 
s! 
7s 

80 
79 
so 
79 
80 

83 
84 
83 
86 
77 


87 
83 
79 
7s 

80 
80 
75 
78 
78 

78 
75 
M 


>s 

84 
90 
82 

-  »  • 

90 

87 

XI 


82.1  Í  80.0 


P.C. 
91 
91 
91 
00 
v» 

88 
s<< 
83 
87 
89 

86 
78 
84 
75 
70 

69 
82 
84 
83 
78 

93 
93 
91 
92 
79 

90 
92 
94 

85 
85 

79 
77 
77 
86 
82 

86 
84 
95 
95 
94 

91 

86 
97 
98 
9« 

91 
94 
96 


3  OI 


Onions. 


Lima 


2 


P.C  |  P.C.  P.C 


I  a- 
> 


95 
93 
94 
88 
91 

<M 

85 
s:> 
88 

84 

87 
86 
8* 
85 

88 
90 
86 
86 
86 

86 
89 
88 

id 

S2 

S7 
88 
87 
82 
87 


87 
85 
83 
so 

so 
S2 
94 
9  5 

89 

se 
w 
91 
«».' 

95 

92 
03 
91 


86.6 


86.8 


9'.' 

92 
88 
94 

S9 

85 
90 

:n 


91 

s: 
88 
.'•2 
74 

76 


88 
85 

82 

92 
93 
93' 
94' 
84' 

92 
96 
i  H  i 
93 

89 

86 
83 
85 
87 
86 

93 
91 
9»; 

9s 
96 

9li 
'.ni 

99 

98 
97 

91 
:n 


88.2 


91 
92 
90 
90 
90 

90 

S'.l 

S8 
90 

88 

"i) 
91 
91 
92 
88 

89 


9<  I 
» 
91 

86 
90 

i  "O 

94 
s7 

91 
91 

S'l 

87 

92 

93 
92 
90 
87 
s7, 

90 
92 
95 
9.' 

91 

91 
"1 
'.K 

92 
9.í 
92 


P.C. 
9S 
89 
100 

95 
90 

V 
8s 

S:> 

8* 

76 

86 
78 
86 
76 
67 

69 


86 
82 
77 

91 
88 
100 
91 
si 

83 
100 
93 
91 
83 

75 
72 
82 
89 
86 

91 

87 
9S 
91 
97 

85 
90 
98 
94 
9S 

97 

!<s 
9> 


84.8 


<*  es 


P.C. 

93 
93 
91 
87 
82 

90 
89 
81 
83 
80 

78 
84 
85 
86 
83 

88 


s; 

8. 
8t 

85 
88 

S',< 

88 
85 


85 

85 

85 

87 
88 
si\ 
87 
si 

79 
83 


911 


92 


96 

90 
90 
93 


81.4 


Cañad  ian  Sugar 
beets. 


P.c 
97 
97 
99 
95 
100 

94 
90 
91 
91 

92 

12 
70 

92 

75 

75 

69 


S  o 

Z.  e 

■í 

0C  03 


P.C.\  P.C, 
96  


95 


92 


80 


sí- 

85 
82 

95 
95 
98 
92 
.s5 

98 
92 


86 
85 
82 


90 
80 


90 
86f 
97 
10:i 
97 

92 


102 

'ióó 

94 

97 
92 


85 

Sí 

85 

s> 

95 

89 

91 

!'l 

89 

'.«.I 

90 

S9 

96 

si 

82 


82'. .. 
79... 
76'... 
851  86 
85  79 


99 


9! 


95 

% 

'.•:{ 

89 


P.C. 


97 
90 


95 
96 
97 

90 


99 

95 
96 

90 
100 
99 


96.3 


86 


90 

86 
91 
89 
92 


90 
90 


95 
94 
91 

88 
93 
91 

*93 

95 
94 
91 
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Tabi.b  10.— Priccs  to  producá*  qf  agricultvral  producís,  June  l.\ 
!  PrA-fs  inr  wprat  aro  given  cm  )>age  12,  oaU  on  page  13,  Parley  on  pago  14,  hay  and  ryo  on  |mge  15.] 


Cora. 


Potaioo*. 


Jin.k- 

whral. 


Phxseod. 


Ct 


Mainr  

Nrw  líampuliire 

Ycrniont  

MawcK-httspttH  

Rhodo  Jsland  

C«>nn*<tient  

New  York  

Nrw  JiT^-y  

r*>nn*yl\  ¡uiia  

DeLiware  


Marvland  

Virginia  

■\Yest  Viritinin. . 
North  Carolina. 
South  Carolina. 


(Jeorjia. . 
Florida... 

Oliio  

Indiana. . 
Illinois... 


MHugan... 
Wisronvn.. 
M¡niK>s«.ta.. 

Iowa  

Miíwwiri.... 


North  Pakota.. 
Ríiulh  I>akuta. . 

Nfhraska  

K an>as  

KcntiKky  

Tenní'N.s^i».  

Alaliama  

MisFissippi  

Lo'iixiana  

.1  ......... 


ükiuhuiua  

Arkxui.sa-;  

Montara  

Wvfíiin-  

Colorado  


New  Vfexiro. 
Arizona.. 
l-lah.. 
Ne\ada 
Idaho 


...... 

.......... 


Washington.. 
<  )ro7on  

CaliJ'Tnia  


I  ni !••'!  S: ii tos. 


-■• 

7- 


SI 


89 
89 

97 
101 

9'* 

7" 
f. 

t,.<| 

07 
l>2 

57 
tí3 
7S 

(*> 
50 
(i7 

i 

■7 

XS 

yt» 

H7 
91 


<l.ri 
I  ! 

*2 
Uli 
Ivs 


O. 

79 

7- 

7< 

SO 

9< 

7^ 

77» 
I  < 

71 

71 

77) 
M\ 
N4 
94 
9*.> 

••7 
<H 

i-2t 
01 

iH'i 

M 
5» 

04 

r.t 

.V» 

5* 

t",2 

70 

72- 
92 
9*1 
s3 

M 

ti 
N3 
P>2 
OS 
71 

*i 
110 

?s3 


i 

'•;( 
>  ■ 

:.  9 


u 

• 

- 

- 

- 

- 

1  Q 

- 

- 

; 

> 

- 

• 

■-- 

> 

■ 

-- 

• 

■ 

•A 

Clt.  :  O* 

00,  70 


V2< 
72 

% 
103 

.100 
SI 
£4 

87 
90 


SI 
94 
92 

130 


m 

12». 

so 

tí  2 


00 

r¿i 
53 

S'l 

107, 

*U 
7D 
92 
99 
109 

Pf» 
109 
UlO 
191 
117. 

11 

lt:i 

07, 
<>7 

.V.» 
134 

'  i 

7il| 


OH 


O*. 
01 


82 
77 
9f« 
d> 

93¡ 

S9 
7h| 

Ss 

! 

SO 
M 
S7 
97 
111 

121 
121 


I 


S2  . 
«9¡. 

111  . 
100 

t 

97. 

112  . 
111 

9»; 

104 

,,,! 

1»»' 

Slí 

w) 
i:v.' 

li>7. 


^  . 
si  . 

102 


S9 
97 


.S!l 

. 

7.' 

S'< 

M 


'V.s. 
si 
7.. 
S9 

ss 


sn 


Oí. 


s: 

t;i 

;1 

8.V 
82 
79 
8< 


c  tritón. 


ta  >e 
■o  es 


lítittpr. 


ct*.  as. 


» 1 
-  ,1 

l\ 

1  ■ 

t'.s 

79 

PIO 

97, 

71 

74 

"Vi 

70 

7'' 

-!' 

,u 

7> 

74 

.  ■ 

90 

97,  . 

9s 

v- 


14S 
13'» 
120 
120 

1,17 
13'. 


ir.» 

17S 
171 

17j0( 

1*1 
ITs 

i:>3! 

1»H 


13.  0 


13.0| 
13.1 


11.  3 
15.0| 


12.0 


J2.3 


12.  4¡ 
12.  Oj 

12.  r, 
10. 3: 


10.  9¡ 


■  139' 

I  r>-> 
.:  122 


193 


12.0 
12.9 
12. 
11.9 
11.  0 

11.  2 
11.  N 


12.  1 
12.4' 


12.4 
12.3 

u°l 

11.4 
12.  0 


1  "I 


L  7  79.0 


21) 
30 
27 
33 
32 

34 
27 
31 

2r- 
27 

T, 
21 
23 

2. 

27 
33 
22 
21 
23 

¿7 
■¿"> 
24 
24 
20 


20 
2» 
20 

ls 

¿1 

22 
29 
21 

2( 

¿» 

2- 

37. 
31 
2s 
32 
2i 


7*'<.<i  i:¡ii..s ,I7lt.  7    >2.  (    12.3  22. 

I       I       ,  ! 


Cls 

29 
29 
321 
33 

33 
2> 
32 
27 

r> 


23' 

1 

23 

32; 

22 
2ll 

23i 

IX 

r.¡ 
2-. 

23 
20. 


; 

Eggs.    ,  Chlckons. 


&  2  ! 

»     '    1    >  OS 


c3  a/) 

■  > 
>0  (3 


!  3 


5i 

is' 

20! 

?,'! 

3l! 

2í* 
o- 

34 
29 
34 


2!l 

2-S 


Cra. 
22 
24 
22 
2rt 
25 

20 
21 
23 
19 
20 

1S 
1 

18 
1 

20 

1S 
21 
1S 
17 
17 

1H 
1 

10 
10 
10 

14 

lt 

17) 

17 
i» 

r 

!■'. 
1« 
1H] 
14 


21 
22 
20 
27 
20 

Z'> 
20 

19 
19 

1S 
1 

17 
ir. 
ih 

1N 

21 

ls 
17 
17 

is 
1 

P¡ 
P 

i;> 

17. 

i:> 

15 

i.i 

lo 

14 
l."> 
l.S 
1H 
14 


17) 
19 
21 
t;« 

2«. 
27. 
19 
2> 
1S 

20 
19 
22i 


15 
23 
22 
20 


22 
2> 


"  <¿ 

C3  ^ 

O  03 

>  > 

•O  e$ 


ClS. 

14.4 

14.7 

14.0 

17.4 

1*0 

10.5 
15.  7 
17.6 
14.  S 
15.0 

145 
14.9 
12.S 
12.9 
13. 

14.0} 

15.4 
13.  OÍ 
12. 
12.5 


12.9 
12.5 
10.» 
10.  í 
«2  f] 


10. 
9.4 
10.1 
10. 

ir. 


12.4 
13. 
13.0 
12.9 

ia4 

10.0 
11.2 
14.0 
12.0 
13.0 


15.0 
1S. 
13.  2 
21*1  10.3 
21,  11 


22  14.  r, 
211  14.1 
21  15.61 


Cls. 

15.1 

14.6 

13,1 

16.9 

J7.2 

lfi.O 
14.8 
17.4 
13.4 
14.7 

14.9 
14.2 
11.9 
11.9 
11.9 

13.1 
13.8 
11.9 
11.3 
11.2 

11.2 
11.4 
9.8 
9.9 
10.8 

0.7 
8.7 
9.4 
9.5 
11.2 

11.5 
U.O 
11.9 
13.0 
9.2 

9.3 
9.9 
14.5 
14.4 
12.0 

12.7 
P'-.O 
12.x 
21.0 
12.0 

14.  1 
12.  i  > 
14.4 


23.4   17.3.  17.0  12. 

I  I 


fij  l1. 5 


i  i  .rn,  poiat «>«»:..  ).\u  k  wluvit .  and  íla.x.setHl  in  tonl.s  |rt  biidhel;  i-ullou,  bul  tor,  rliJrkcns,  vrnk*  ]*r  ivnind; 

CH-V-.  fciií  s  ¡irt'  do::. -a. 
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Tablk  11. — P rices  paid  to  produeers  of  agricultural  producía  May  lr>> 


IIors.       Beef  eattle.  ;  Veal  calves. 


Sheep. 


Wool.    j  Miloh  oows. 


J I orses . 


State. 

a» 

as  ie 

M 

T  « 

c5  g¿ 

'  ^* 
>«•  a 

c-  a 

.  k. 
1  <^ 

C3  & 

w 

' 

tu 

C  Í3 

.«  ^ 

— 

— . 

s¿ 

i.  ^3 
.  l< 

i/ 

DOtS. 

DOlS. 

JJOiS. 

Vota. 

n.r. 

JJOlS. 

UOÍS. 

fia 

JJOIS, 

fi 1  „ 

ífols. 

Mo. . —  . 

7.  Si) 

7.  <o 

ti.  110 

7.  IS 

7.  sü 

7.  12 

5.  OÜ 

4  "11 

4.  j0 

19 

o- y 

Oi.OO 

Tii  1.1 

00.  JO 

2¿o 

i  4142 

198 

vi  ti 

y.  «íu 

T  nn 

7  f)íl 

6.  58 

o.  mi 

A.  IMS 

Olí 

O' 1 

5¿L  <R) 

i  4  Odl 

04.  .iO 

1  42 

175 

\** 

i.  i>> 

1. 10 

r  In 

O.  -H> 

í.  10 

o.  W 

4.  M 

4.  40 

A) 

Oí 

58.  oü 

48.  48 

1  <  MI 

1  JU 

16J 

KCdss  «•» 

8.40 

7.  Si 

7.10 

9.00 

8.33 

20 

70.00 

246 

R.  I  

9.8U 

8.07 

7.00 

10.00 

6.20 

18 

75.00 

<o    ■  -  ■ 

10.  00 

O-  Oí 

D  /VI 

o.  <3 

y.  w 

9. 33 

6. 00 

A) 

«O.  w 

itf\  417 

60. 67 

04141 

01 7 
217 

8.  00 

7.  4» 

r».  INI 

5.  -v» 

U    -i  o 

/.  10 

4. 10 

4. 38 

19 

Jl) 

r»J.  .70 

o4. 02 

I  -  - 

1 10 

1*8 

V  f 

JS.  J......  

H.  OO 

tv.  <a 

*7  i  y~i 

(i.  OH 

.1.  ÍHJ 

K  02 

4.  SU 

4.  <  7 

Al 

<.».  00 

Oí.  US 

1S0 

192 

Ta  

8.30 

7.85 

7.3() 

6.  42 

S.  80 

7.  48 

5.40 

5.08 

20 

22 

63.  10 

49.68 

1S0 

179 

Del  

8.50 

7.70 

6.5Ü 

5.63 

íí.  70 

8.47 

5.10 

5.30 

20 

54.20 

45.83 

135 

155 

Vfsl 

o.  ^4  J 

i  .  «TI 

¿>. 

¡f.  1 D 

fl  9^ 
9.  ¿O 

ni  rw\ 

*>»  uu 

«VI 

oí 

ifl  70 

■V>.  4  £ 

I.JU 

Vn. 

1 .  VU 

"  on 
i.  M 

O.  Jo 

7  Ail 
í  .  UU 

^.  «TU 

■i.  IO 

"VI 
¿*t 

•fu  7tí 

1 4(| 

w  .  \  a.  

< .  yu 

7  ¿11 
4.  4U 

D.  ful 

■).  >\¿ 

\  110 

l>. 

4.  041 

OI 

£¿ 

f  1  OQ 

I  ou 

144 

N.  V  

7.50 

7.40 

5.20 

4.25 

H.  00 

4.  88 

4.  00 

4.  W 

20 

22 

39.60 

30 

160 

149 

S.C  

7.30 

7.65 

4.70 

4.15 

5.30 

5.00 

4.90 

5.20 

16 

18 

41.40 

36.15 

170 

178 

—  -rt 
*  .  1  U 

7  M 
1 .  o* 

J  *>n 

T.   |í  O 

"t.  i  él 

lo 

17  OA 
oí  •  VR/ 

o'l.  1U 

1  ^¿t 
1  tif  1 

4  rt\ 
1  »1U 

X          •  •  ......... 

7  HA 

A  <»V¡ 

n.  jo 

¿>.  un 

f  iO 

¿J.  T v> 

A  *>7 

1<i 

J.  J 

20 

*m>.  mi 

IT  V9 

1  n; 
1  to 

1  "Ul 

.11. 

tí  i  tA 

1.  OU 

7  1  fl 
i .  111 

0.  WS 

0.  Ko 

n .  OU 

21 

•twU 

A*t  9n 
Oi>.  ¿u 

I".  00 

1 AJ 
Ion 

1 1* 

H.00 

7.  42 

7.00 

5.  ¿M) 

7.70 

6.42 

4.  40 

4.40 

20 

20 

57.20 

147 

158 

lliaa  ..........  . 

7.80 

7.33 

7.10 

5.  75 

8.20 

6.52 

4.  70 

4.72 

IS 

20 

64. 70 

51.70 

149 

154 

Mirn.  — 

*7  flfl 
1 .  9U 

O.  •  *J 

O. 

7  on 

•>.  Oo 

T.  UU 

1  71 

01 

¿i 

ftfl  7rt 

♦O.  4¿D 

1 71 

1 4  ■i 

1  "9 
1 1< 

tu 

7  IM1 

7  *>V 

D.  'Mi 

■1.  c<,> 

7  Wl 

O.  ¿o 

O.  1U 

•i.  <U 

1  o 
i» 

IU1 

4:f.  10 

1  &tf 
i  tSL) 

1  4',/í 

Ujnn 

i.  70 

7*  no 

A  on 
«.  /U 

1    —  o 

i .  4U 

A  rtrt 
fi,  '  »l 

i.  W 

4.  í»¿ 

1  i 

4^/1  1Í4\ 

oO.  f"l 

44.  OO 

1 

1  -X) 

l»,o 

7.  HO 

7.20 

7.30 

()2 

7.  SO 

6. 15 

4.  SO 

4.90 

IS 

17 

6J.  40 

4*».  115 

155 

10.-) 

Mo  

7.  eo 

7.02 

6.00 

5. 54í 

7.70 

6.08 

4.60 

4.72 

19 

20 

60.00 

47. 12 

124 

129 

XT  n«i. 

<.  10 

o.  98 

o.  yo 

4.  fi») 

i .  4(1 

5.  So 

4.  90 

A  on 
4.  o¿ 

16 

1  / 

Oí.  ou 

1 4 .  OH 

1  1*4 

O    Ti..  1. 

7.  .r)0 

7.  05 

6.  il) 

.).  1.) 

i .  60 

6.00 

£  /Wl 

5.  00 

i     1  MI 

4. 92 

16 

1  tí 

18 

6i .  .0 

47. 18 

1  *4? 

146 

Tí  00 

4  .  08 

i .  00 

5. 05 

o.  00 

O.  ix2 

5.  <0 

e  ce 

5. 55 

lo 

lo 

4S™  CJ\ 

Di.  50 

48.  40 

126 

134 

7.  70 

7.12 

7.10 

5.  82 

7.¡)0 

6.35 

5.30 

5.28 

16 

16 

62.70 

49. 52 

120 

134 

Ky  

7. 50 

7.02 

6.30 

4.85 

7.30 

6.05 

4.00 

3. 90 

21 

22 

52.50 

40.78 

126 

134 

Tenn  

7.30 

6.75 

5. 70 

4.45 

6.30 

5.32 

4.00 

3. 88 

18 

21 

48.20 

37.92 

141 

151 

Ala  

7. 1)0 

6.  iü 

4.  40 

¿2 

a.  ¿» 

4. 08 

3.  iO 

3.  42 

14 

19 

39.  10 

31. 15 

1  'la 

1.18 

1  4/1 

1  ¡0 

Mías  

6.  .50 

6.  :io 

4.  60 

3.  S2 

5.  90 

4.45 

4.60 

3.  80 

16 

19 

40.90 

31.20 

119 

124 

Ia  

f».  50 

0.  08 

5.  U) 

4.3H 

5.  HO 

4.<1S 

5.  10 

3.  Si 

IS 

36.  70 

32.  72 

85 

95 

7.20- 

ti.  65 

5.60 

4. 58 

6.  60 

5.32 

5.00 

4. 35 

""Í5* 

16 

53.  60 

43.35 

95 

95 

f\\.  \n 

i .  JU 

n.  riü 

O.  l«l 

1  C1 

4.  *J 

0.  <0 

t  fta"k 

o,  y<> 

5. 00 

.i.  12 

1  o 

lo 

oo.  20 

1  £  AQ 

4o.  0o 

10U 

1  1  n 
1 10 

Ark  

6.  óo 

6. 00 

4.  SO 

3.  78 

6. 00 

5.18 

3. 90 

3.S8 

15 

IS 

1».:» 

31.. 38 

103 

111 

Maat  

7.  60 

7.68 

6.  70 

5.92 

S.  70 

S.  00 

5.  30 

5.55 

17 

IS 

Si.  30 

59.12 

139 

146 

W  vo  

7.3) 

7. 55 

7.00 

5.  42 

9.  NO 

S.27 

5.  70 

5.17 

16 

1K 

77.70 

58.15 

86 

124 

C.rtin 

7  70 
4 .  i  u 

.'.1*1 

4  ■  fJO 

fi  no 

16 

16 

AS  ti/1 

to  qíi 

102 

118 

N.  Mex  

7.70 

7.6.5 

6.90 

5.38 

8.90 

7.10 

4.  SO 

4.S5 

14 

14 

62.  SO 

.53.90 

70 

92 

K.  Ot) 

7.  77 

6.20 

ó.  73 

K.00 

4.00 

11 

100.  00 

117 

l'Uh  

7.00 

7.25 

6.  00 

ó.  55 

S.  10 

S.22 

ó.  50 

5.62 

15 

11 

70.  10 

52.25 

126 

116 

Nev  

K.50 

7.ÍK) 

6.  SO 

6.17 

s.:ío 

7. 97 

5. 20 

1  i 

1 1 

os.  ro 

122 

ldabo  

7.40 

7.50 

6.20 

5.  40 

7. 60 

6.85 

4.40 

5.12 

17 

17 

79. 20 

55.38 

116 

135 

Wash  

7.80 

8.02 

7.00 

',.  OS 

7.70 

8. 5.5 

5.10 

ó.  IS 

10 

77.  70 

61.40 

127 

151 

7.50 

8.18 

6. 60 

6.05 

8.30 

7. 65 

4.50 

5.35 

16 

69. 10 

51.52 

101 

125 

Cal  

7.00 

7.38 

6.00 

6. 00 

7.40 

0.50 

4.*.«0 

5.00 

Í5 

70.00 

54.15 

129 

152 

U.S.... 

7.00 

7.14 

6.33 

fi.30 

7.59 

6.34 

4.S7 

4.99 

17.2  17.9 

59.85 

46.84 

l£>  j      1  16 

'  ITot^,  cattle,  calves,  and  sheep,  dollars  per  100  ¡»ounds;  horses  and  cows,  dolían  per  head;  wool,  reuts 
per  pmind. 
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TABLA  12. — Averuges  for  the  United  Stutcs  of  ¡trices  paid  to  producen  of  farm  producto. 


Products. 


Hcgn  per  100  pounds 

Heeí  entile  do. . 

Veal  cnlvcs  do.. 

Sheep  do.. 

T.:imbs  do. . 

Milch  oows  per  ho-id 

llorses  do. . 

IIoney,comb  per  pound 

Applcs  per  bushel 

l'cunuts  per  nound 

Benns  (dry)  per  bushel 

Swect  pota  toes  do. . 

Cabbnres  per  100  pounds 

Onions  per  bushel 

Wool,  unwashed .  .per  nound 

(Mover  secd  i>er  bushel 

Timothy  seed  do.. 

Alfidf  tseed  do.. 

Broora  corn  per  ton 

Cotton  se  d  do. . 

Maplo  siipir  per  pound 

Maplo  sirup  per  pailón 

Hops  per  pound 

Paíd  by  íarmers: 

Bran  per  ton 

Cloversccd  per  bushel 

Timothy  seed  do. . 

Alfalfa  soed  do.. 


May  15. 

June  15. 

April  15. 

101  4 

1019 

luí  í 

101  1 

i  mu 

1011 

iyij 

1010 

1 V1 1 

ion 

luí.) 

mío 

$7.00 

$7. 45 

$0.79 

$5.  72 

$8.59 

$7.61 

$0.05 

$7.80 

?7.  91 

$6.78 

6.33 

«.ni 

5.36 

1.  .7.1 

5.23 

6.02 

5.23 

6.29 

6.4  I 

5. 15 

7.59 

7.17 

6.23 

5.G8 

6.30 

7.53 

6.33 

7.68 

7.38 

6.22 

4.87 

4.  91 

4.  74 

4.51 

5.79 

4.M 

4.52 

4.96 

6. 16 

4.67 

6. 49 

6.06 

6. 16 

5. 74 

7.26 

6. 36 

6.02 

6.47 

6.59 

5.86 

59.85 

54.  X0 

45. 63 

44.54 

42.38 

55.20 

45.84 

59.60 

55.34 

45. 14 

139.00 

145.00 

144.00 

146.00 

!  is.oo 

140.00 

145. 00 

138.00 

148.00 

1  12.00 

.137 

.138 

.137 

.130 

.132 

.139 

.110 

.137 

.141 

.138 

1.46 

.94 

1.29 

1.40 

1.27 

1.01 

1.08 

1.37 

.85 

1.15 

.051 

.017 

.049 

.018 

.052 

.050 

.052 

.049 

.048 

.049 

2.31 

2. 18 

2.52 

2.17 

2.17 

2.23 

2.02 

2.11 

2.11 

2.37 

.93 

.93 

1. 19 

1.01 

.82 

.91 

1. 11 

.92 

.91 

L  17 

2. 05 

1.58 

2.9S 

1.38 

2.77 

2. 18 

2. 07 

2.23 

1.15 

3. 17 

1.53 

.87 

1.77 

1.29 

1.03 

.96 

1.55 

1.60 

.79 

1.75 

.172 

.163 

.  178 

.147 

.228 

.156 

.187 

.168 

.177 

.173 

7  fi7 
I.Bi 

in  "j 

JU.  •  1 

10  v%. 
i  ¿v> 

K  TA 

O  77 

1 1  f.O 

>.  1  10 

1 1  ra 

11.  vnJ 

io  oí 

2.38 

1.76 

7. 16 

5.24 

1.77 

6.08 

2.28 

1.74 

7.27 

6. 77 

8.21 

8.08 

8.47 

6.77 

8.36 

85.00 

53.00 

8S.O0 

81.00 

199.00 

61.00 

79.00 

vi.  oo 

,r,V(M) 

101.00 

23.56 

21. 88 

19.21 

25.46 

21.54 

19.24 

24.17 

21.  V» 

18.62 

.123 

.123 

.110 

.121 

.116 

.125 

.130 

.125 

1.10 

1.08 

1.09 

1.09 

1.05 

1.10 

1.10 

1.08 

.218 

.134 

.372 

.209 

.160 

.141 

.206 

.150 

oS.  os 

24.59 

30.18 

25.93 

26.10 

21.07 

29.35 

28.50 

24.69 

29.73 

9.77 

12.90 

12.47 

13. 49 

y.  m 

12.90 

2.97 

8. 38 

2.40 

2.44 
9.73 

7.37 
10.25 

2.95 
8.17 

2.43 
9.90 

Table  13. —  íiange  of  prives  of  agricultural  producís  ot  viarket  centers. 


Products  and  markets. 


Juno  1,  1914. 


t. 


15. 


Wheat  per  bushel: 

No.  2 red  winter,  St.  Louis. .  fO. 

No.  2  red  winter,  Chicago  

No.  2  red  winter,  New  York 1 
Corn  per  bushel: 

No.  2  mixed,  St.  Louis  

No.  2,  Chicago  

No.  2  mixed,  New  York1.... 
Oats  per  bushel: 

No.  2,  St.  Louis  

No.  2,  Chicago  

Itye  per  bushel:  No.  2,  Chicago.. 
Baled  hay  per  ton:  «o.  1  tim- 
othy, Chicago  

IIops  per  pound:  Choice,  New 

York  

Wool  per  pound: 

Ohio  fine  unwashed,  Boston. 

Best  tub  washed  ,'St.  Louis. . 
Llve  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago  :  

Butter  per  pound: 

Creamery, extra,  New  York. . 

Creamery, extra,  Elgin  

Eggs  per  dozen: 

Average  be.st  fresh,  New  York 

Average  best  fresh,  St.  Louis. 
Cheese  per  pound:  Colored  ,*  New 
York  


93^-$0.95J 
95  -  .96 
lo',  1.11 


May,  1914.    ;  Aprü,  1914. 


70  -  .70* 
70  -  .70} 


39J-  .40 

39i-  .39J 

65$-  .65$ 

00  -16. 00 

.38  -  .40 

.22  -  .23 

.31-  .31 

7.95  -  8.00 

.27  -  .27* 

.26i-  .26Í 

.221-  .241 

.  17J-  .17J 

. 13J-    .  13¡ 


$0.93  -$0.9*1 
.94  -  1.00} 
1.04  -  1. 11 A 

.691-  -73 
.67  -  .72J 


.38J-  .41 

.37  -  .42§ 

.62-  .07 

15.00  -17.50 

.38-  .41 

.22  -  .23 

.30-  .31 

7.80  -  8.671 

.251-  -27 

.231-  -26 

.  22  -  .24 

.171-  .18J 

.13-  .13» 


$0. 92  -$0. 96 
.92|-  .95| 
1.03  -  1.05 

.681-  -71} 
.64  -  .694 
.71-  .761 

.381-  .41 
.37  -  .39J 
.60-  .63 

15.00  -17.00 

.39-  .44 


.22  - 
,29  - 


.22 

,30 


8.00  -  895 

.24t-  .261 
.231-  -25 

.20  -  .26 
.17-  .181 

.  13  -   .  161 


May,  1913. 


$0.95  -$1.  12 
.99J-  117f 
1.12  -  1.15 

.56-  .61 
.554-  .60 
.62J-  .68 

.35  -  .401 
.351-  -43 
.60  -  .64 

14.00  -16.50 

.20-  .23 

.20-  .21 
.28  -  .29 

8. 25  -  8. 75 

.27J-  -31 
.27  -  .30 

.21  -  .25 
.17-  .171 

.121-  »M 


May,  1912. 


$1.16  -$1.251 
1.  lOf-  1.20 
1.18  -  1.27 

.79  -  .85 
•76J-  .821 
.83  -  .871 

. 53  -  .57, 
.601-  .58 
.90  -  .951 

24.00  -28.00 

. 40  -  .52 

.21  -  .21 
.31-  .35 

7.25  -  7.90 

.26  -  .351 
.25-  .31 

.201-  .24 
.  16  -   .  171 

.14-  .16 


1  F.  o.  b.  aíloat. 

*  September  colored— Septembcr  to  April,  inclusive;  ncw  colored— May  to  July,  inclusive;  colored— 
August. 
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Üadlk  14.— The  equivalent  ia  yicld  per  acre  of  100  per  cent  condition  on  July  1,  in  cach 

Stale. 


S  tatos. 


Malno  

New  llampshire . 

Vermont  

Massachusetts... 
Rnode  island... 


Connecticut  

New  York  

New  Jersey  

Penmylvania  

Delawuro  


Marvland  

Virginia  

West  Virginia. . 
North  Oarolin:». 
South  Carolina. 


Georgia... 

Florida  

Ohio  

Indiana. . . 
Illinois.... 


Michigan.. 
Wísconsin. 
Minnesota. 

Iowa  

Missouri... 


North  Dakota... 
South  Dakota... 

Nebraska  

Kansas  

Kcntucky  


....... 


ML-wüwippi. 


Oklahoma. 
Arkansas.. 
Montana. . 
Wvoming. 
Colorado.. 


New  México. . 

Amona  

Utah  

Novada  


....... 


Washington 

Oregon  

Calilornia  


....... 


ünilod  Silfos. 


I 


Bu. 
4ti.  0 
¡  4«>.  Ü 
45. 1) 
47.0 
41'.  0 

51.0 
43.0 
42.  0 
4*'..  0 
3tí.O 


39.0 
2K.  0 
33.5 
•JO.  7 
•12.0 

17.0 

ia  o 

41.0 

4:<.  ó 
41.a 

41.0 
41.0 
40.0 
39.5 
35.0 


32.0 
32.  0 
30.0 

24.  5 
32.5 

29.0 
19.5 
22.0 

25.  0 
26.0 


23.0 
24.  5 
30.  0 
27. 0 
24.0 


29.  0 
35.0 
31. 0 
35.0 
34.0 

30.0 
31.0 
41.0 

31.8 


-: 


.s 

55 


n 

i 

I  * 

a 

«3 


Bu.  !  Bu. 

  2G.  5 


.'7.0 


•¿1.  o 
10.  5 
19.2 
18.  2 

18.0 
14.0 
14.6 
11.6 
13.0 

13.0 


20. 0 
1!».  O 

ly.H 

19.7 
22. 5 


25.  0 
18.0 


23.  0 
l<t.O 
14.8 

12.8 
13.5 
15.0 


16.5 

17.5 
13.2 
30.  O 
32.0 
29. 0 

24. 3 

32.  0 
26.  0 
25.  5 
30.5 

28.  6 
2.Í.5 
20.5 


19.7 


20.3 
17.5 
18.2 


14.0 
15.0 
17.0 
16.0 


29.5 
28.5 

25.0 
27.5 
30.0 
31.0 

2S.5 

22.0 
21.0 


16.6 


Bu. 
40.5 
3*.  5 
41.3 
37.  5 
33.0 


36.0 
3U.0 
34.5 
35.  5 
35.5 

33.0 
24.5 
27.5 
21.4 
25.7 


37.0 
38.5 
44».  0 
38.0 
34.0 

34.0 
31. 5 
32. 5 
35.5 
28.0 

25.7 
22. 5 
23. 0 
25. 0 
40.0 

36.0 
2S.5 
49.0 
40.0 
43.0 

38.  0 
45.0 
48.0 
45.0 
47.0 

52.0 
39.0 
41.0 


37. 1 


Bu. 

30.5 
2*.  4 
33.5 


c 

t-. 


29.5 
28.5 


32. 3 
30.0 


Bu. 


19. 5 
18.5 


23.4 
20.0 
41.0  1  31.5 
3*.  5  1  31.0 
41.0  .  32.0 


20.0 
19  1 
18.8 
18  0 
16. 0 

16.7 
11.0 
14.0 
11.0 
11.5 

10.6 


29.0 
31.0 
lili.  5 
30.0 
27.5 

25.0 
27.0 
27.0 
26.0 
29.3 

2S.5 


19. 0 
1S.  o 
19.5 

lfi.7 
19.0 
22. 0 
20.5 
17.0 

10.4 

20.0 
19.0 
18.5 
15.0 

13.3 
12.7 


32.0  17.5 


31.0 


36.5 
31.5 
39.5 

35.0 
41.0 
43.0 
41.0 
43.5 

42.  3 
37. 0 
33.0 


30.2 


15.5 
12.7 
23. 5 
23.5 
20. 0 


20.0 


23. 0 

22.0 
18.0 
19. 0 


3 

o 


Bu. 
230 
140 
140 
134 
140 

120 
110 
112 
96 
107 

100 
100 
101 
91 
101 

91 
104 
99 

<>s 
96 


)baooo. 

i 

i 

E-i 

« 

Lbs. 

Bu. 

Bu. 

i,8óo 

1,800 
1,800 

1.720 


1,540 


800 

S70 
860 
800 
910 

900 
920 
090 
1,040 

920 


I 


112 
120  1,300 

™\  

100   

92  [l,  100 

115 

92 
90 
S5 

95  1,000 


88 
94 
100 
85 

80 

SO 
90 
1(H) 
150 
130 

95 
105 
1*5 
172 

1S5 

165 
140 
147 


900 
700 

SOO 


31.8 

28.0 

31.0 
30.0 


15.  0 
11.0 
II.  8 

s.  2 

9.8 
P.6 
9.8 
8.5 


11.0 


10. 9 

¿.Ó' 


33.0 
35. 0 
:<7.  o 
39.0 


43.0 


a 

i 

tí 
K 

a 

Ton.*. 

1.25 

•  -  -  •  . 

1.30 

-  -  -  -  . 

1.50 

1.37 

1.30 

1.35 

!  i.:o 
¡  1.(0 
1  1.60 
1.65 

1.65 
1.50 
1.55 
1.55 
1.40 

1.60 
1.50 
1.70 
l.»¡o  ' 
1.58  ! 

1.57 
1.70 
1.85 
1.65 
1.50 

1.50 
1.60 
1.60 
1.60 
1.50 

1.65 
1.70 
1.70 
1.  80 
1.50 

1.35 
1.55 
1.95 

2. 45  • 
2.50 


18.5  114.8 


54.0 


2.60 
3.  60 
3.00 
3.  10 
3.10 

2.40 
2.30 
2.00 


965. 1     10.1  38.5 


1.70 


231.8 
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COTTON  CONDITION  MAY  25. 

The  Crop  Reporting  Board  of  the  Bureau  of  Statistics  (Crop 
Estimates),  United  States  Department  of  Agriculture,  estimates,  from 
tho  reports  of  the  corresponden ts  and  agents  of  the  bureau,  that  the 
condition  of  the  cotton  crop  on  May  25  was  74.3  per  cent  of  a  normal, 
as  compared  with  79.1  on  May  25,  1913,  78.9  on  May  25,  1912,  87.8 
on  May  25,  1911,  and  80.4,  the  average  of  the  past  10  years  on  May 
25.    Comparisons  of  conditions,  by  States,  aro  given  in  Table  15. 

Table  15. — Condition  of  cotton  May  25,  1914,  vñth  comparisons  by  States. 


May  25— 


Stato. 

1M4 

i 

1013 

1912 

1911 

10-vpar 
average. 

83 

83 

89 

93 

86 

76 

76 

87 

83 

83 

South  Carolina  

72 

68 

83 

80 

79 

80 
82 

66 

83 

74 
75 

92 
95 

80 
84 

85 

75 

74 

91 

86 

80 

87 

81 

72 

79 

82 

81 

69 

91 

78 

65 

84 

86 

88 

81 

79 

85 

73 

87 

80 

80 

87 

74 

83 

82 

86 

90 

74 

86 

83 

68 

87 

78 

87 

84 

100 

96 

96 

95 

74.3 

79.1 

78.9 

87.8 

80,4 

For  purposes  of  comparison  the  condition  of  tho  cotton  crop  in 
the  United  States  monthly  and  the  estimated  yield  per  acre  for  the 
past  10  years  are  given  in  Table  16. 


Tabi.k  1G— r  'ond ilion  of  cotton  in  Üie  United  States  montiify  and  yield  per  acre,  1904- 

191.3,  inclusive. 


Yrar. 

May  25. 

Juna  25. 

July25. 

Aug.  25. 

Sept.  25. 

por  acre. 

Pot1  :uis 
lint. 

79.1 

81.8 

79.6 

68,2 

64.1 

1H2.0 

7*.  9 

80.4 

76.5 

74.8 

69.6 

190.9 

>>7.  s 

8S.2 

89.1 

73.2 

71.1 

207.7 

82.0 
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APPLE  MOVEMENT,  1913. 

The  comraercial  applc  crop  of  1913  was  considera  bly  lcss  than  in  the 
preceding  ycar,  as  indicated  by  the  quantities  of  apples  shipped  by 
rail  and  water,  which  amounted  to  64  per  cent  of  the  shipments  for 
the  preceding  season.  The  greatcst  falling  oíí  was  in  tho  North 
Central  States  west  of  tho  Mississippi  River,  whero  the  movement  in 
1013  was  scarceJy  one-tíiird  of  that  of  the  preceding  season.  This 
low  average  is  borne  out  consisten tly  by  a  number  of  individual  reports 
from  apple-carrying  railroads,  all  of  which  show  very  small  shipments 
compared  with  tho  season  before. 

It  is  to  be  noted  that  tho  commercial  crop  constitutes  a  rclativcly 
small  part  of  tho  total  applo  crop  of  tho  United  States,  possibly  as 
low  as  one-fourth  or  even  one-fifth  of  tho  total  crop.  Henee,  it  is  ' 
not  to  be  expected  in  all  cases  that  the  commercial  crop  will  increase 
or  docrcaso  from  year  to  year  at  cxactly  tho  same  rate  as  tho  total 
crop.  An  estimate  based  upon  the  perecntages  of  a  fuü  crop,  as 
published  in  the  Agricultural  Outlook  for  Novcmber,  1913,  indicates 
that  for  the  United  States  the  cntire  apple  crop  of  1913  was  65  per 
cent  of  that  of  1912.  This  happens  to  be  practically  the  same  as  the 
relation  of  the  commercial  crop  of  1913  to  the  preceding  year.  In 
the  New  England  States,  the  South  Central  east  of  the  Mississippi 
River,  the  Mountain,  and  tho  Pacific  States,  whoso  full  crop  of  apples 
in  1913  was  re  presen  ted,  rospectively,  as  67,  65,  91,  and  68  per  cent 
of  the  1912  crop;  whilo  thoir  shipments  in  1913,  as  compared  with 
1912,  were  represented,  respcctivcly,  by  65,  66,  95,  and  72  per  cent 
of  the  preceding  ycar.  With  the  other  geographic  divisions  the  agree- 
ment  was  not  so  cióse.  Tho  full  crop  for  tho  Middle  Atlantic,  South 
Atlantic,  North  Central  east,  North  Central  west,  of  the  Mississippi 
River,  and  the  South  Central  west  of  the  Mississippi  River,  in  1913, 
was  represented,  rospectively,  by  55,  32,  S3,  74,  and  72  per  cent  of  tho 
1912  crops;  whilo  the  shipments  in  1913  eqnaled  69,  50,  67,  31,  and 
93  per  cent,  respeetivcly,  of  the  preceding  season.  Such  disagreement 
betwecn  tho  full  crop  and  the  commerical  crop,  as  stated  above,  is  to 
bo  expected,  espeeially  in  regióos  whero  the  noneommemul  npplos 
constitute  a  largo  part  of  the  total  crop. 

Tho  figures  shown  in  Tablo  17  are  based  upon  reports  from  a  largo 
number  of  individual  transporta tion  companies,  including  by  far 
the  greater  number  of  the  boat  linos  in  applc-producing  regions  and 
railroads  operating  at  least  four-fifths  of  tho  total  mileago  of  tlie 
United  Statos. 
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Tabi.e  17.— A p pies  carried  on  railrmds  and  bnat  Unes  in  the  United  Slates,  June  1  to 

Nov.  SO,  1913. 

Representing  practieally  shipments  out  oí  producinR  regions  for  tho  crop  of  1913.  As  reported  for  about 
four-fiíths  oí  tho  total  railroad  mileage  oí  the  United  States:  also  for  all  but  a  few  boat  linea  in  apple- 
produciní;  regions.  Soma  reporta  refer  to  periods  diflcrent  írom  the  ono  mentionod  in  the  lable,  but 
ne  vertheless  represcut  practicully  the  shipments  out  oí  producing  regions  for  the  crop  j  ear.J 


Geographic  división.» 


New  F.ngland  

Muidlo  Atlantic  

Bou th  Atlantic  

North  Central: 

East  oí  Mississippi  River. 
West  of  Mississippi  Kiver 
South  Central: 

East  oí  Mississlppi  River. 
WestofMLssissIppi  River 

Mountiln  

le  

United  States  


Shipments  reported 
June  1  to  Nov.  30, 
1Ü13. 


Quantity. 


Percentage 
oí  corre- 

spondinR 6 
months, 
1912. 


fíuthüx. 
1,114,000 
12,023,000 
2,234,000 

3.S;>3,000 
1,H37,000 

80,000 
71U.000 
2,537,000 
4,144,000 


J'cr  cent. 


<S5 

m 

50 

67 
31 

66 

93 


28,053,000 


«  C.eogTaphic  divisions  are  constituted  as  follows:  New  Ennland:  Maine,  New  Hampshire,  Vermont. 
Massachusetts,  Rhode  Island,  Connectieut;  Middlt  Atlantic:  New  York,  New  Jersey,  Pennsylvania;  South 
Atlantic  Dolaware,  Mar  vían  ti,  Dislrict  oí  Columbia.  Virginia,  West  Virginia,  North  Carolina,  Boulh  Caro- 
lina, Georgia,  Florida;  Ñorth  Central,  east  of  Mitsissippi  River:  Ohio,  Indiana,  Illinois,  Michigan,  Wiscon- 
sin;  wettof  Mitsissippi  River:  Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakotu,  Nebraska,  Kansas; 
South  Central,  ea.it  of  Mlssisslupl  River:  Kentucky,  Tennessee,  Alabanta.  Mississippi;  west  of  Mississippi 
Rivtr:  Arkansas,  Louisiana,  Oklahoma,  Texas;  Mountain:  Montana,  Idaho,  Wyoming,  Colorado,  New 
México,  Arlzona,  Utah,  Nevada;  Pacific:  Washington,  Oregon,  Caliíornia. 
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SUDAN  GRASS  AS  A  FORAGE  CROP. 

By  II.  N.  Vinall.  Aiiroinwtixt,  Offiec  >>J  Forage-Crop  Inrtxtigation*. 

INTRODUCTION. 

The  discovery  of  this  new  hay  grass  (Sudan  grass)  carne  about  as 
the  result  of  a  search  for  fornis  of  wild  andropogons  which  do  not 
have  rootstocks.  It  is  acknowledged  by  agriculturists  that  Johnson 
grass,  which  belongs  to  this  group,  would  be  a  valuable  hay  plant 
for  the  Southern  States  if  it  were  not  supplied  with  aggressive 
underground  stems.  Recognizing  this  fact,  an  organized  search  for 
forma  Lacking  these  rootstocks  was  begun  under  the  directiou  of 
Prof.  C.  V.  Piper,  in  charge  of  the  Office  of  Forage-Crop  Investiga- 
tions,  with  the  assistance  of  the  Office  of  Foreign  Seed  and  Plant 
Introduction.  As  a  result  of  this  effort 1  a  grass  was  obtained  under 
the  ñame  gara  w  i  on  March  1G,  1909,  from  Mr.  B.  Hewison,  Director 
of  Agriculture  and  Lands  of  the  Sudan  Government  at  Khartum. 
One-half  pound  of  seed  was  received,  and  a  portion  of  this  small 
quantity  was  planted  at  the  Forage-Crop  Field  Station,  Chillicothe, 
Tex.,  that  spring.  The  grass  looked  verv  promising  there  and  plans 
were  immediatelv  luid  for  extending  the  plantings  to  other  points. 
In  order  to  give  it  distinctiveness  and  assist  in  its  distribution,  the 
ñame  Sudan  grass  was  applied  to  it. 

DESCRIPTION  OF  SUDAN  GRASS. 

Under  cultivation  in  the  United  States,  Sudan  grass  has  shown 
itself  to  be  distinctlv  an  annual.  Tn  onlv  two  instances  under  our 
observation  have  plants  lived  over  winter — at  Gainesville,  Fia.,  and 


1Plper,  C.  V.  Sudan  grasa,  a  new  drought-resistant  hay  plant.  Y.  S.  Depnrtrm'iit  of 
Agrlcultur»',  Bureau  of  IMant  Industry  Circular  125,  1913. 

Oakley,  R.  A.  Some  new  granse*  for  tbf  South.  In  Yearbonk,  Iiepartm<*nt  oí  ARrlcul 
ture,  for  1012,  pp.  400-504. 

Note. — Demands  for  Information  regarding  this  new  hay  plant  have  come  from  nearly 
every  sectlon  of  the  United  States,  but  more  eapecinlly  from  the  Southern  States,  where 
the  need  of  a  desirable  hay  grass  has  been  acute  slnce  the  adven t  of  the  boíl  weevil  forced 
diversifica t ion  of  crops.  This  bulletln  ls  designed  to  meet  this  d»  mand  by  making  available 
the  Information  at  hand. 
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Bard,  Cal.,  both  places  being  ¡)ractically  frost  freo.  This  grass  is 
very  closely  related  to  the  cultivated  sorghums  and  hybridizes  with 
them  readily.  The  fact  that  it  has  no  rootstocks  places  it  nearer  the 
cultivated  sorghums  than  is  Johnson  grass,  which  for  many  years 

has  been  credited 
bv  some  botanists 
with  being  the  wild 
prototypc  of  the 
sorghums. 

Sudan  grass  whcn 
seeded  broadcast  or 
in  drills  aveniLM's 
about  3  to  ,5 
feet  in  hcight  and 
has  stems  a  little 

smaller  than  a  lead 
pencil,  being  about 
three-sixteenths  of 
an  inchin  diameter. 
If  grown  in  rows 
and  cultivated  it 
reaches  a  height  of 
G  to  9  feet,  and  the 
stems  are  larger 
than  usual,  being 
about  one-fourth  of 
an  indi  in  diameter. 
(See  fig.  1.)  The 
panicle  is  loóse  and 
open,    very  much 

like  that  of  John- 
son grass,  but  a 
little  larger  and  a 
trifle  more  coni- 
pact.  The  hulls,  or 
glumes,  are  awned 
and  when  in  flower 
often  purplish  in 
color.  This  color  usually  fades  to  a  light  yellow  when  ripe.  The 
awns  are  broken  oíf  in  thrashing,  so  that  the  commercial  seed  rarely 
has  awns.  The  lea  ves  are  broader  and  more  nuinerous  than  those  of 
Johnson  gras>.  giving  the  grass  a  much  more  favorable  appearamv 
as  a  hay  plant.  The  most  important  difíerenee,  however,  is  that  the 
aggressive  underground  stems.  or  rootstocks,  with  which  Johnson 


Fio.  1. — A  typical  plant  of  Sudan  prasB,  ghowlng  crcct 
growtb.  leaíincss,  and  sioolinu  habit.  Urown  in  culti- 
vated rows  at  ArlinRton  farm,  Virginia.  191.']. 
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grass  is  equipped,  are  enürely  ab.sent  in  Sudan  gra.ss.  This  striking 
difference  is  shown  clearly  in  thc  aecompanying  iigurc  illustrating 


Fig.  L'.— Youn¡;  plañís  of  Sudan  «ras»  <k«ft>  and  Johnson  sruss  irl«ht)f  sho\vin«  thr 
vinor«»ns  roolstocks  of  .Tohnsun  «rass  and  tholr  tntire  al»s«?ncv  <>n  Sudan  «rass. 


young  soedling  plants  of  tlic  two  grasses  (fig.  2).  Sudan  grass. 
liku  tho  cultivatt'd  sorghuins,  never  develops  anything  1  mi  fibrous 
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roots,  therefore  it  can  not  become  an  obnoxious  weed  comparable 
to  the  perennial  Johnson  grass.  Furthermore,  it  has  shown  no  tend- 
ency  to  persist  in  fields  as  an  annual  wecd  through  volunteer  seed- 
ings.  AVhen  priven  plenty  of  room,  the  grass  stools  very  freely.  It 
is  not  uncommon  to  find  over  100  stems  arising  from  one  erown.  This 
decidecl  tendency  to  stool  is  most  apparent  after  the  first  cutting,  and 
this  characteristic  makes  the  hay  from  the  second  cutting  usually  of 
finer  texture  than  that  from  the  first. 

TUNIS  GRASS. 


Another  form  of  Andropo<ion  sorghum  closely  related  to  Sudan 
grass  was  secured  from  Dr.  L.  Trabut.  Algiers.  Algeria.    This  has 


Fie.  y. — Tunis  grass  growu  In  cultivated  rows,  Arllngton  farra,  Virginia,  1912.  Note  the 
difTerence  in  leafinesa  and  general  vlgur  as  compared  wlth  the  Sudan  grasa  shown  in 
figuro  1. 


been  given  the  ñame  Tunis  grass,  but  it  seems  that  the  seed  originally 
carne  from  Egypt.  It  also  is  devoid  of  rootstocks,  but  is  less  leafy 
and  not  quite  so  vigorous  as  Sudan  grass  (fig.  3)  and  has  the  char- 
acteristic of  shattering  its  seed  readily,  owing  to  the  formation 
of  a  laver  of  scar  tissue  where  the  seed  breaks  from  the  rachis 
branches.  The  formation  of  this  tissne  at  the  base  of  the  seed  causes 
the  seed  to  fall,  in  the  same  way  that  the  production  of  the  leaf  scar 
on  trees  in  the  autumn  starts  the  shedding  of  lea  ves.  In  most  cases' 
Tunis  grass  WÜl  lose  practically  all  its  seed  while  the  leaves  are  yet 
green.  So  far  there  seems  to  be  no  place  in  the  United  States  where 
it  is  superior  or  even  equal  to  Sudan  grass. 
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CLIMATIC  REQUIREMENTS  OF  SUDAN  GRASS. 

Sudan  grass,  like  other  sorghums,  does  best  in  a  wann  climate.  In 
favorable  seasons,  where  the  growing  period  is  long,  ns  niany  as  four 
cuttings  can  be  obtained  in  one  year.    As  is  the  case  with  all  other 

crops,  in  determining  the  regions  of  greatest  importanee  clima  tic  and 
soil  conditions  are  linked  with  the  acuteness  of  the  need  for  such  a 
crop.  For  example,  in  the  present  instance  Sudan  grass  proniises  to 
become  of  most  importanee  throughout  Texas,  in  western  Oklahoina, 
western  Kansas,  western  Nebraska,  and  central  South  Dakota,  as 
illustrated  by  región  i  of  the  inap  shown  as  figure  4.  This  is  not  be- 
cause  it  makes  better  yields  here  than  in  región  4.  but  because  there 


Fu;.  4. — Map  of  the  IJnited  States,  showing  tbe  regions  to  which  Sudan  grass  is  moro  or 
less  well  adapted  and  also  tiloso  wbere  its  product  ion  i»  regarded  as  Impracticable. 
1,  The  reglón  in  which  Sudan  grass  promlscs  to  be  of  most  valué  and  in  which  it  is 
expeeted  to  become  the  most  important  hny  grass ;  2,  apparcntly  almost  as  valuahle 
here  as  in  región  1,  though  the  data  are  as  yet  inconcluslve ;  '\,  produces  abundantly 
untler  irriga t ion,  and  the  grass  sectns  destined  to  become  srcoud  only  to  alfalfa  as  a 
hay  crop  ;  4,  recommended  only  as  a  substituto  for  millet  In  its  use  »s  a  eatch  crop  or 
for  growing  in  sltuations  wbere  neither  timothy  ñor  alfalfa  succeed  well  ;  ."i,  results 
in  thls  reglón  are  unfavorable  ;  0,  not  of  any  considerable  valué,  tbe  región  being  too 
cool  for  tbe  proper  development  of  tbe  grass. 

has  been  found  no  other  satisfactory  hay  plant,  generally  speaking, 
for  región  1,  while  in  región  4  timothy,  clover,  and  alfalfa  all  do 
well  and  there  is  no  strong  demand  for  another  hay  plant.  Región  1 
extends  north  to  the  south  line  of  Xorth  Dakota,  because  in  the  cen- 
tral Great  Plains  the  summers  are  sufficiently  warm  and  long  enough 
to  mature  one  cutting,  and  in  some  cases  two  cuttings  of  Sudan 
grass,  thus  giving  this  región  a  hay  of  good  quality  to  replace  the 
inillets.  At  Brookings,  S.  Dak.,  it  has  done  well  for  two  years,  mak- 
ing  hay  yields  much  in  excess  of  those  produced  by  millet  and  matur- 
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ing  abundant  crops  of  seed.  In  the  southern  part  of  the  United 
States,  designated  on  the  map  as  región  2,  the  climatic  conditions  are 
also  favorable  to  the  production  of  this  grass,  but  there  are  found 
there  several  other  grasses  and  legumes  which  partially  fill  the  need 
for  a  hay  crop.  The  resulta  of  tests  in  this  región  ha  ve  been  quite 
favorable,  but  sufficient  data  ha  ve  not  been  obtained  to  warrant  recom- 
meuding  the  use  of  Sudan  grass  as  the  principal  hay  crop.  Tn  the 
southwestern  part  of  the  United  States,  included  in  región  3  on  the 
map.  Sudan  grass  will  no  doubt  be  extensively  grown  undcr  irriga - 
tion,  sinee  the  yiclds  of  l>oth  hay  and  seed  have  been  highly  satis- 
factory.  Its  valué  in  alfalfa-growing  communities  will  no  doubt  de- 
pend  very  largely  on  its  ability  to  furnish  a  change  of  feed  without 
loss  of  tonnage. 

Tt  is  likely  that  Sudan  grass  will  supersede  the  millets  as  catch 
crops  in  most  of  the  región  east  of  the  Rocky  Mountains,  south  of 
the  sotithern  boundary  of  New  York,  and  north  of  Tennessee.  (See 
región  4,  ííg.  4.)  The  yield  from  one  eutting  in  this  región  is  not 
apt  to  exceed  that  of  Germán  millet,  but  if  handled  properly  two 
cuttings  can  be  obtained  in  many  cases,  and  the  quality  of  the  hay 
is  much  superior  to  that  of  millet  hay.  Xear  the  Gulf  coast  the 
humid  atmos])here  and  continuous  heat  favor  the  development  of 
the  red-spot  disease  (sorghum  blight)  and  thus  reduce  the  yield. 
(See  región  5,  h'g.  4.)  This  is  tnie  to  some  extent  also  on  the  At- 
lantic coast  of  the  Southeastern  States. 

Continued  cool  weather,  such  as  one  encounters  in  high  altitudes, 
is  detriiuental  to  the  growth  of  Sudan  grass.  This  fact  precludes 
its  successfwl  production  in  the  intermountain  section,  including 
most  of  Wyoming  and  Montana  and  considerable  of  Utah,  Colorado, 
I daho,  Oregon,  and  Washington.  (See  región  6,  fig.  4.)  Results  in 
these  States  have  for  the  most  part  been  unfavorable.  At  Burns, 
Oreg.,  the  yields  of  Sudan  grass  varied  from  350  to  500  pounds  per 
acre.  At  the  State  expon ment  station,  Corvallis,  Oreg.,  it  was  re- 
ported  as  of  much  less  valué  for  hay  than  vetch  and  oats.  At  Moro, 
Oreg.,  the  yield  was  1,780  pounds  per  acre,  but  even  there  it  was 
doubt  ful  whether  it  would  supersede  grain  hay.  At  Adams,  in 
Umatilla  County,  Oreg.,  it  did  poorly  also.  At  Walla  Walla,  Wash., 
when  seeded  at  the  same  time  and  under  the  same  conditions  as 
alfalfa,  it  made  less  growth,  although  alfalfa  is  usually  slow  in 
starting.  At  Laramie,  Wyo.,  with  an  altitude  of  7,188  feet,  it  made 
only  (í  inches  of  growth. 

SOIL  REQUIREMENTS. 

Sudan  grass  is  not  at  all  exacting  in  its  soil  requirements.  It 
does  best  on  a  rich  loam,  but  it  has  l>een  gi*own  successfully  on 
almost  every  class  of  soil  from  a  heavy  clay  to  a  light  sand.  Where 
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the  soil  is  quite  sandy,  however,  the  yield  inay  be  expeeted  tu  l>e 
light.    To  do  well,  i  he  ground  must  be  fairly  well  drained. 

DROUGHT  ENDURANCE. 

The  valué  of  Sudan  grass  under  conditions  of  extreme  drought 
has  not  been  defínitely  established.  Rej>orts  from  those  testing  it 
do  not  agree  on  this  point.  Reports  from  the  South,  where  lack  of 
moisture  has  been  combined  with  extreme  heat,  ha  ve  in  general  been 
favorable  to  this  grass  in  comparison  with  millets  and  sorghums. 
Farther  north  most  of  the  reports  indícate  that,  grown  under  ex- 
treme drought  conditions,  it  produces  less  than  millet.  It  inay  l)e 
that  high  temperatura,  which  is  known  to  be  necessary  to  the  best 
develo])inent  of  the  grass,  is  the  deciding  factor.  During  1013,  when 
the  drought  was  especially  severe  in  the  central  Great  Plains  región, 
direct  comparisons  of  Sudan  grass  and  millet  indicated  that  the  latter 
is  capablc  of  making  better  yields  under  such  conditions. 

The  following  extract  from  a  letter  of  Joseph  E.  Maxwell,  super- 
intendent  of  the  Kaibab  Indian  School,  Moecasin,  Ariz.,  is  interesting, 
as  showing  the  evident  difference  in  the  relative  behavior  of  Sudan 
grass  farther  south : 

All  the  sorghum  planted  this  year  was  a  fu  lluro  on  account  of  tho  extreme 
drought  enrly  in  (he  sea  son.  No  moisture  fell  to  wet  the  ground  from  early  in 
March  nntil  Jnly  IS,  aiul  then  the  ground  was  wet.  to  the  depth  of  only  ahont 
3  luches.  *  *  *  The  Sudan  grass  was  planted  on  May  l.r>,  while  the  ground 
was  quite  dry.  *  *  *  The  Kafir  eoru  and  other  sorghum  planted  in  the  same 
fleld  die<l  out.  Iiut  the  Sudan  grass  ^e]it  growing  through  the  dry  weather. 

A  photograph  accompanying  Mr.  Maxwell's  letter  shows  the  grass 
to  have  reached  a  height  of  over  5  feet.  Confirming  this  report  ara 
the  experiences  of  F.  .T.  McCarthy,  Boerne,  Tex.,  J.  R.  Stegall.  De- 
troit, Tex.,  and  others,  recorded  on  pages  17  to  20  of  Circular  125  of 
the  Burea u  of  Plant  Industry. 

It  is  possible  that  Sudan  grass  ni  a  y  not  produce  as  much  hay  per 
acre  as  the  millets  under  exceptionally  unfavorable  conditions,  but  in 
ordinary  years  it  will  yield  two  cuttings  and  will,  like  other  sor- 
ghums, stand  semidormant  through  a  period  of  drought,  and  if  rain 
comes  before  the  end  of  the  growing  season  it  will  immediately  renew 
its  growth.  In  very  few  instances  have  millets  been  known  to  do  this. 
It  is  believed,  therefore,  that  during  a  term  of  12  or  15  years,  even 
considering  the  whole  Great  Plains  región,  Sudan  grass  will  outyieU 
millet. 

CULTURE. 
PREPARATION  OF  THE  SEED  BED. 

In  seeding  Sudan  grass  a  rather  firm  seed  bed  is  best.  Usually. 
when  it  is  desired  to  drill  the  seed,  the  ground  is  plowed  in  the  spring 
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and  harrowed  down  welh  as  for  corn.  A  cool  soil  delays  the  germi- 
nation  of  the  seed;  henee,  spring  plowing  is  preferahle  for  the  seed 
hed.  beeause  it  assists  in  warming  the  soil.  No  fertilizers  are  neces- 
sary  in  the  West,  where  the  soil  is  reasonably  good.  but  in  the  East  it 
is  probably  advisable  to  nse  some  complete  fertilizer.  such  as  is  ap- 
plied  for  corn.  No  experiments,  however,  have  been  carried  out  to 
determine  the  best  prartice  to  follow. 


Fio.  5. — Sndan-prnsa  seodlings,  showlnp  the  effect  of  planting  at  difieren t  depths.  Frota 
Joft  to  rlglit  t lio  plunis  nre  froui  seeds  sown.  respective!?,  l  inch,  5  inch,  \\  inehes,  2 

indios,  and  C  Indios  deep. 


DATE  OF  SEEDING. 

It  has  been  found  best  to  seed  Sudan  grass  after  the  soil  has  become 
warm,  about  corn-planting  time  or  a  little  earlier.  When  sown  in 
cold  soil  the  result  is  usually  a  poor  stand  or  slow  growth  for  several 
months,  so  that  in  the  end  no  advantage  has  accrued  froni  the  early 
s-ceding. 

Widely  scattered  experiments  have  shown  that  in  verv  few  cases 
are  the  earlicst  seedings  highest  in  yield.  The  experience  so  far 
gained  bv  the  Department  of  Agriculture  in  its  tests  indícate*  that 
for  the  extreme  South  the  best  time  for  seeding  lies  between  April 
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1  and  15;  farther  north,  in  the  latitude  of  Oklalioma  and  Kansas, 
April  15  to  May  15  is  most  proíitable;  and  north  of  that,  in  the 
latitudc  of  Nebraska  and  South  Dakota,  May  1  to  June  1  has  given 
the  Iwst  results. 

METHOD  OF  SEEDIXG. 

In  regions  of  alumdant  rainfall.  ti  t  h&y  production  t he  best 
machine  for  sceding  is  no  douht  the  common  grain  drill.  Well- 
cleaned  seed  feeds  freely  frora  tliis  drill,  and  it  can  l>e  distributed 
evenly  and  a  good  stand  thus  secured.  If  a  press  drill  is  used.  the 
ground  is  left  level  and  in  good  eondition  for  the  mower.  The 
depth  of  sceding  has  but  little  effect  on  the  root  system  of  Sudan 
grasa.    It  seems  to  he  a  characteri<tic  of  the  grasa  that  the  root 


Fio.  G. — Sudan  grasa  »?rown  ln  42-lnch  rows  for  seed  production,  on  the  farm  of  It.  E 

Thompson,  SUlhvator,  Okla. 


Bystem  begins  near  the  surface  of  the  soil,  regar» lle>s  of  the  depth 
atwhich  the  seed  is  placed.  (Seefig.  5.)  The  best  depth.  everything 
con-idered,  is  from  one-half  to  1  inch,  but  wliere  the  soil  does  not 
becoine  packed  the  plant  irill  forcé  itself  to  the  surface  even  from 
a  depth  of  3A  to  -1  inches. 

In  the  seiniarid  regions  for  hay,  and  in  any  local ity  for  seed  pro- 
duction, better  results  are  obtained  by  sceding  it  in  rows  far  enough 
apart  to  allow  cultivation.  This  can  be  aecompüshed  with  the  grain 
drill  by  stopping  up  a  sufficient  number  of  the  boles  so  that  the  row  i 
seeded  will  be  the  desired  distance  apart.  Where  only  the  ordinary 
corn  cultivators  are  available  for  the  work  it  is  best  to  place  the 
rows  30  to  42  inches  apart.  (See  fig.  G.)  If  a  beet  cultivator  or 
some  similar  tool  is  available.  larger  vichis  can  lie  obtained  from 
rows  18  to  24  inches  apart.    The  latter  distance  (24  inches)  is  perhaps 
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as  cióse  as  practicable,  un  less  horses  especially  trained  to  walk  be- 
tween  the  rows  are  to  be  liad.  If  such  is  not  the  case,  niiich  of  the 
stand  will  be  destroyed  by  tranipling.  It  has  been  found  in  carefully 
planned  experiments  that  the  cultivated-row  plantillas  are  apt  to 
give  the  larger  yields  under  irrigation.  Against  this  ditferenee  in 
favor  of  the  cultivated-row  plantillar  over  the  broadeasted  tield  will 
have  to  be  charged  the  cost  of  culti vation.  Therc  is  also  in  many 
cases  a  bctter  quality  of  hay  produced  froni  thc  broadcast  stand, 
owing  to  thc  Hner  stenis.  The  grass  grown  in  cultivatcd  rows  is  apt 
to  be  eoarse  and  therc fore  not  so  desirable  for  inarket  hay.  For 
home  feeding  the  coarsenes.s  will  be  of  littlc  disadvantage,  as  the 
steins  do  not  beeonie  so  woody  that  they  are  refused  by  stock. 

RATE  OF  SEEDING. 

When  sown  broadcast,  10  to  '24  pounds  of  good  clean  seed  per  acre 
are  necessary.  In  the  arid  distriets  a  light  seeding  is  most  profit- 
able,  while  in  the  humid  sections  or  under  irrigation  24  pounds  per 
acre  is  none  too  heavy.  Tf  the  ground  is  weedy  or  the  seed  bed 
poorly  prepared,  30  pounds  is  better.  For  seeding  in  cultivatcd  rows 
30  to  44  inches  apart,  2  to  4  pounds  of  seed  per  acre  will  be  found 
sufficient,  while  in  rows  18  to  24  inches  apart,  4  to  0  pounds  peí- 
acre  will  be  required,  the  less  quantity  lieing  used,  as  in  the  broad- 
cast seedings.  for  regions  of  light  rainfall.  When  a  seed  crop  is 
desired,  the  ra  te  of  seeding  should  ordinarily  be  soinewhat  less  than 
for  a  hay  crop. 

SUDAX-GRASS  AND  LEGUME  MIXTURES. 

The  suitability  of  Sudan  grass  for  growing  ,n  mixtures  with 
cowpeas,  soy  beans,  and  other  legumes  is  at  once  apparent,  for  sev- 
eral  reasons.  Sudan  grass  grows  strictly  erect,  with  a  steni  stiff 
enough  to  support  the  vines  charactcristic  of  most  legumes,  and  it 
thus  makes  the  harvesting  easier  by  keeping  the  legumes  off  the 
ground.  It  also  allows  thein  to  cure  more  quickly  by  preventing 
the  lea  ves  from  matting.  It  is  low  in  protein,  which  is  prominent 
in  legumes.  and  thus  a  well-balanced  mixture  is  produced.  The 
yields.  although  they  are  not  often  as  great  as  that  of  Sudan 
grass  alone,  are  so  large  that  little  forage  weight  is  lost  by  the  inter- 
inixture  of  legumes,  and  the  feeding  valué  of  the  hay  is  considera  bly 
enhanced. 

The  vields  obtained  from  such  a  mixture  in  1013  varied  from  1  to 

* 

34  tons  per  acre.  The  best  showing  was  made  at  the  Maryland 
experiment  station,  where  the  yields  averaged  about  3}  tons  of  cured 
hay  per  acre.  In  1ÍJ12.  at  Arlington  fann,  Virginia,  flie  mixture  of 
Sudan  grass  and  cowj)eas  gave  a  yield  of  4.0  tons  of  cured  hay  per 
acre,  while  Johnson  grass  in  mixture  with  the  same  variety  of  cow- 
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peas  made  a  yield  of  only  tuiis  per  aero.  (Seo  fig.  7.)  Sudan 
grúas  in  mixture  with  soy  beans  the  same  year  made  a  yield  of  -ÍA 
íons  per  acre. 

HARVKSTING. 

The  most  coinmon  way  of  harvesting  the  grass  for  hay  is  with  a 
inower.  It  cures  readilv  and  can  he  cut  in  the  mornin<r  and  raked 
up  Ihat  afternoon  or  the  next  day  if  the  sun  is  bright,  After  bunch- 
ing,  it  is  placed  in  cocks,  similar  to  millet,  and  removed  from  these 
cocks  to  the  barn  or  stacks  after  it  has  thoroughlv  cured.  The  leaves 
are  retained  well,  and  if  it  has  been  cut  at  the  right  stage  of  maturity 
and  handled  properly  it  will  make  a  bright,  leafy,  swcct  hay  of  the 


Fui.  7. — Plats  at  Arlington  farm,  Virginia,  in  1912,  sbowing  mixtures  of  Sudan  grass  aud 
cowpcas  (right)  and  Johnson  grass  and  cowpeas  (left). 

very  best  quality.  Where  the  crop  is  desircd  for  seed,  it  is  harvcsted 
like  the  small  grains  with  an  ordinary  grain  binder  and  allowed  to 
cure  in  shocks.  This  method  can  also  be  used  in  making  hay  in  the 
semiarid  regions  where  good  drying  weather  prevails,  so  that  (he 
grass  will  cure  in  the  shock. 

Where  the  planting  is  made  in  cultivated  rowrs,  a  corn  or  row 
binder  can  be  used,  but  in  a  majority  of  cases  a  grain  binder  is 
preferable.  In  some  cases,  where  the  growth  is  rank,  trouble  is 
experienced  in  getting  the  reel  over  the  tops  of  the  plants  and  at 
the  same  time  cutting  a  short  stubble.  The  time  for  cutting  is 
governed  to  some  extent  by  the  fact  that  several  cuttíngs  are  ex- 
pected  in  most  cases,  and  this  makes  it  most  profitable  to  cut  the 


12 


FARMERs'   BU I.LETIN  «05. 


first  timo  as  early  as  possible,  so  that  the  grass  will  have  more  time 
for  growth.  Sudan  grass  makes  tho  best  quality  of  hay  if  cut  after 
full  bloom,  and  when  there  remains  no  chance  for  an  additional 
cutting  tho  hay  will  be  improved  by  waiting  until  this  stage  of 
maturity  is  reached.  When  cut  for  soed,  the  first  heads  should  be 
fully  ripe,  as  the  stools  will  ripen  somowhnt  later  than  the  main 
stem  and  there  is  littlo  loss  from  shattoring. 

There  are  very  few  hay  grasses  which  aro  injured  so  little  by 
standing  boyond  tho  proper  stage  of  maturity  as  Sudan  grass.  This 
is  dúo  largelv  to  the  numerous  stools,  which,  arising  from  the  baso, 
maturo  suecossivelv  later  than  the  main  stem  and  alwavs  furnish 
immaturo  stalks.  oven  when  tho  main  stem  has  ripenod.  There  is, 
ín  addition,  the  fact  that  most  of  tho  sorghums  hold  their  lea  ves 
well  and  mako  the  l>ost  quality  of  fodder  when  the  seod  has  reachod 
the  dough  stage.  This  characteristic  makes  it  possible,  where  nee- 
essary,  to  oxtond  tho  haying  process  over  a  long  poriod  without  any 
material  loss  oither  in  the  quantity  or  quality  of  the  hay.  Such  a 
feature  is  of  great  inq>ortanoe  to  the  farmer,  since  the  cutting  time 
for  his  hay  often  comes  when  he  is  rushed  with  other  work,  or  his 
haying  may  l>e  interfered  with  by  rains  and  thus  prevont  him  from 
cutting  at  tho  most  favorable  time. 

ROTATIONS. 

Sudan  grass,  l>oing  an  annual.  can  l>o  fitted  into  any  rota t ion  with- 
out much  trouble.  Very  little  benefit  to  the  soil  will  result  from 
growing  it.  however,  as  it  is  a  rank  feeder  and  lea  ves  nothing  in  the 
soil  for  improvement  except  the  decaying  roots.  It  can  perform  no 
such  office  as  the  logumes,  which  are  known  to,  benefit  the  soil  by 
the  addition  of  nitrogen  through  nodales  on  the  roots.  Tt  will.  how- 
ever. furnish  hay  and  aíford  a  chango  in  crop,  which  usually  benefits 
tho  soil. 

UTILIZATION. 

HAY. 

As  stated  previously,  the  hay  from  Sudan  grass  is  of  íirst-class 
quality  aml  tho  yiolds  aro  quite  satisfactory.  so  that  the  grass  will 
no  doubt  l>e  most  largoly  utilized  as  a  liay  crop.  From  tho  central 
Tnitod  States  southward  it  will  be  possible  to  get  two  cuttings,  and 
in  favorable  inst ancos  as  many  as  four  cuttings  have  becn  secured. 
From  seoding  to  the  first  cutting  75  to  80  days  aro  necessary.  Tho 
second  cutting  comes  on  about  45  days  after  tho  first  one,  and  the 
third  one  is  likelv  to  take  a  little  longer — 50  to  55  days.  This  means 
that  the  growing  season  must  oxtond  over  a  poriod  of  six  months  to 
get  three  cuttings.  By  cutting  the  grass  a  little  earlier  each  time 
four  cuttings  can  be  obtained  in  the  same  poriod.    This  was  done 
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at  Chillicothe,  Tex.,  in  1ÍU2.  A  plat  was  seeded  April  2C>  and  the 
following  cutting*  obtained: 


Dale. 


June  22  

July  17  

Aiipust  20. . 
Oetoberll. 

Tolal. 


Yield  per 
aero. 

Crowing 
period. 

J'ouvd*. 

•     2, 1 10 

ó  7 

1,810 

25 

3,050 

34 

1,800 

55 

8,800 

171 

It  is  quite  probable  that  an  equally  largo  yield  of  hay  of  better 
quality  would  ha  ve  been  obtained  frorh  three  cuttings,  as  this  would 
have  given  time  for  each  cutting  to  reach  the  proper  stage  of  ma- 
turity.  In  1913.  when  conditions  were  unusually  severo  in  the  Great 
Plains  región,  the  following  hay  yields  in  tons  per  acre  were  recorded 
for  Sudan  grass  when  it  was  sown  at  the  most  favorable  time:  In 
western  and  central  South  Dakota,  1}  to  2  tons:  eastern  South 
Dakota  and  southern  Minnesota.  4$  to  5  tons;  eastern  Colorado  and 
northern  Texas,  1J  to  2£  tons:  in  the  eastern  United  States  (Mary- 
land  and  Virginia),  2\  to  S:¡  tons;  and  farther  south  (Tennessee, 
Mississippi,  Louisiana,  and  Florida),  2  to  r>J  tons. 

These  yields  were  all  made  without  irrigation.  When  irrigated, 
the  yields  compared  favorably  with  (hose  of  alfalfa,  as  shown  in 
the  following  pages.  In  a  few  localities  millet  has  given  a  slightly 
larger  crop  than  Sudan  grass,  but  rompa risons  between  these  two 
crops  have  been  based  on  one  cutting  only.  When  the  very  much 
better  quality  of  the  Sudan-grass  hay  and  the  probability  of  two  or 
more  cuttings  are  taken  into  account  there  is  little  doubt  that  Sudan 
grass  will  eventually  replace  the  millets  as  the  most  widely  used 
catch  crop. 

FEEDING  VALUE. 

That  Sudan  grass  is  palatable  has  been  demonstrated  on  numerous 

oceasions,  but  so  fnr  tío  feeding  experimentH  hav<»  bct'n  earriod  out  to 
determine  its  digestibility.  It  has  been  reported  by  farmers,  how- 
ever,  that  cattle  have  done  well  when  fed  on  the  hay.  Numerous 
analyses  of  the  grass  have  shown  it  to  be  about  the  same  in  chemical 
composition  as  Johnson  grass  and  timothy  hay.  The  percentage  of 
protein  decreases  from  the  heading  period  until  the  seed  is  ripe.  but 
the  valué  of  the  grass  for  hay  is  no  doubt  as  great  about  blossoming 
time  as  at  any  previous  stage.  This  comes  from  the  increase  in 
yield  as  well  as  the  improvement  in  digestibility.  Nearly  all  im- 
mature  forage  is  inclined  to  be  laxative  and  probably  does  not  re- 
main  in  the  digestivo  traet  suffieiently  long  to  permit  the  complete 
assimilation  of  the  food  elements. 
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VALUE  IX  IRRIGATED  SECTIONS. 

In  many  of  the  iiri«rateil  sections  of  the  West,  whcre  alfalfa  is  the 
principal  crop  and  dairving  the  chief  industry  of  the  people.  alfalfa 
has  been  mude  the  constant  and  the  almost  complete  diet  of  the 
cows.  The  continuous  use  of  this  high-protein  hay  lias  caused 
digestí  ve-  tronóles,  and  this  derangemcnt  of  the  digestí  ve  functions 
seems  to  disappear  promptly  when  the  feed  is  changed.  In  such 
sections  south  of  O  regó  n  and  Wyoniing,  Sudan  grass  would  make  an 
excellent  croj)  to  grow  for  uiixing  with  the  alfalfa.  Yields  of  cured 
hay  obtained  under  irrigation  the  past  year  in  California  and  Ari- 
zoiiii  have  been  cqual  and  in  some  cases  superior  to  those  froiu 
alfalfa.  At  Chico,  Cal.,  Sudan  grass  when  irrigated  gave  a  yield 
of  D.8  (ous  of  cured  hay  per  acre  against  a  yield  of  8Ji  tons  of  alfalfa 
hay;  at  Bard,  Cal.,  in  the  extreme  southern  end  of  the  State,  Sudan 
grass  on  favorable  soil  gave  a  yield  of  8  tons  of  hay  per  acre  against 
a  yield  of  T.i)  tons  of  alfalfa.  The  yield  of  8  tons  at  this  place  was 
made  notwithstauding  the  fact  that  the  grass  was  planted  almost  a 
monlh  later  than  it  should  have  l>een.  At  Phoenix,  Ariz.,  the  yield 
of  Sudan  grass  was  7.8  tons  per  acre,  as  compared  with  a  yield  of 
0.8  tons  of  alfalfa,  and  at  Owens,  Ariz.,  it  made  a  yield  of  4.5  tons 
per  acre  with  only  one  irrigation  during  the  season. 

These  unusual  yields  of  hay  from  an  annual  crop  which  by  its 
nature  can  be  made  to  fit  into  any  rotation  will  no  doubt  mean  much 
to  the  dairying  industry  of  the  Southwest. 

Tiie  percentage  of  moisture  is  apt  to  l>e  somewhat  greater  in  Sudan 
grass  than  in  the  alfalfa  when  the  weights  are  taken  direetty  from 
the  field,  but  the  re  is  less  labor  necessary  to  handle  the  Sudan  grass 
beeause  the  máximum  yield  from  it  will  l>e  seeured  in  three  cuttings, 
while  with  the  alfalfa  five  or  more  cuttings  will  be  required  to  pro- 
duce the  yields  mentioned. 

This  is  the  first  grass  yet  found  which  will  yield  under  irrigation 
in  the  Southwest  even  approximately  as  much  as  alfalfa.  Tt  can  be 
used,  therefore.  in  providing  a  change  of  feed  without  any  loss  in 
the  tonnage  obtained  from  the  land.  It  has  appeared  just  in  time 
to  sol  ve  this  problem  which  only  in  the  last  two  or  three  years  has 
become  acute  and  for  which  dairymen  have  just  begun  to  clamor  for 
a  solution.  Sudan  grass  is  not  as  rich  in  protein  as  alfalfa,  but  when 
mixed  with  alfalfa  or  fed  with  some  concéntrate  rich  in  protein  the 
limited  exj)erience  indicates  that  the  flow  of  milk  will  be  nearly  or 
quite  normal. 

SOILING  AND  SILAGE. 

Sudan  grass  is  suited  admirably  for  use  as  a  soiling  crop,  since  it 
makes  a  large  yield  and  is  verv  palatable  in  the  green  state  as  well 
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as  when  cured  for  hay.  Knormous  yields  are  secured  under  irriga t ion, 
because  the  growth  is  so  rapid  and  the  recovery  from  cutting  so 
prompt.  A  small  área  in  the  South,  where  the  rainfall  is  adequate 
or  where  irrigation  is  possible,  can  be  made  to  support  a  goodly  num- 
ber  of  animáis  by  this  method. 

No  trial  of  Sudan  grass  as  silage  has  as  yet  been  carried  out,  but 
judging  from  its  palatability  and  its  succulence  it  would  l)e  excellent 
for  this  purpose,  especia Uy  in  mixtures  with  legumes.  A  mixture  of 
Sudan  grass  and  cowpeas  or  soy  beans  could  be  grown  for  silage  as 
well  as  for  hay.  Its  use  for  silage  will  no  doubt  be  veiy  limited, 
owing  to  the  case  of  making  it  into  hay  and  the  fact  that  there  is  little 
waste  in  feeding  it. 

PASTURE. 

No  pasture  tests  ha  ve  yet  been  completed,  but  Sudan  grass  seems 
to  lack  severa  1  of  the  essentials  of  a  good  pasture:  First,  it  is  an 
annual  and  the  cround  would  necessarily  be  soft  and  considerable 
injury  from  trampling  would  result,  since  it  does  not  form  a  turf; 
second,  live  stock  pasturing  on  it  would,  no  doubt,  pulí  out  quite  a 
number  of  plants;  and  finally,  l>eing  a  sorghum,  it  may,  in  some 
cases,  be  a  carrier  of  prussic  acid,  which  is  quickly  fatal  to  cattle 
when  occurring  in  considerable  quantity. 

SEED  PRODUCTION. 

Probably  in  no  other  feature  is  Sudan  grass  any  nearer  perfect 
than  in  its  seed  habits.  It  produces  seed  freely  in  a  loóse,  open 
panicle,  which  is  carried  well  up  by  the  stem,  so  that  it  can  be  liar- 
vested  easily.  The  seed  is  retained  well,  and  thus  the  loss  from 
shattering  is  much  less  than  in  other  wild  forms  of  sorghums. 
The  seed  does  not  break  from  the  rachis  with  a  scar,  but  carries  a 
portion  of  the  rachis  branch  with  it.  Fields  have  been  left  standing 
long  after  the  seed  was  ripe,  and  except  for  that  eaten  by  birds 
little  was  lost. 

Harvesting  is  accomplished  most  economically  with  an  ordinary 
grain  binder.  When  the  seed  is  practically  mature  Sudan  grass 
can  be  cut  and  bound  like  grain  and  left  to  cure  in  shocks.  It  may 
then  be  hauled  directly  to  the  thrashing  machine  or  stacked  in  the 
same  manner  as  grain.  The  thrashing  machine  used  for  wheat  and 
other  small  grain  will  thrash  and  clean  the  seed  perfectly  if  it  is 
well  matured  when  harvested.  If  cut  too  early  the  seed  will  be 
chaffy,  and  there  is  likely  to  be  some  loss  from  being  blown  over 
in  the  straw  when  it  is  thrashed. 

A  clover  huller  has  also  been  used  in  some  cases  with  success. 
Seed  thrashed  in  a  clover  huller  is  apt  to  be  more  thoroughly  f reed 
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from  the  glumes  than  wlien  thrashetl  in  a  grain  thrasher.  Thfl 
weight  of  the  seed  varios  from  30  to  40  pounds  per  bushel,  but  good 
seed  will  weigh  about  40  pounds  to  the  bushel  and  can  be  seeded 
without  trouble  through  the  ordinary  type  of  grain  drill.  The 
vields  are  sueh  that  seed  growing  at  present  priees  is  extremely 
profitable.  The  following  vields  per  aere  of  eleaned  seed  were 
obtained  mostly  from  small  plats,  but  they  are  indieative  of  what 
may  be  expected  under  favorable  conditions:  In  Virginia,  450  to  500 
pounds;  Ohio,  800  pounds;  Minnesota  and  eastern  South  Dakota, 
800  to  1,400  pounds;  eastern  Colorado  and  northern  Oklahoma,  100 
pounds;  northwestern  Texas,  550  to  050  pounds;  southem  Texas, 


Fie.  8. — A  flold  of  Sudan  grasa  on  tlic  furm  of  J.  C.  Burns.  Lubbock.  TVx..  in  191».  This 
field  yiclded  owr  SOO  pounds  of  rloan  8i>od  |kt  acre  without  irri^ation. 


900  pounds.  Under  irrigation  the  yield  per  acre  at  Kocky  Ford, 
Coló.,  was  1,G00  pounds;  at  Davis,  Cal.,  1,150  pounds;  at  Chico,  Cal., 
1.200  pounds;  and  at  Phoenix.  Ariz.,  2,250  pounds. 

The  best  seed  yields  of  Sudan  grass  may  be  expected  in  the  West, 
where  warm,  dry  weather  prevails.  (See  fig.  8.)  Owing  to  the 
unusual  success  of  this  grass  in  1912  and  1913,  the  price  of  seed  has 
become  excessively  high.  During  the  winter  of  1913-14  seedsmen 
asked  $1.50  to  $2.25  per  pound  for  the  seed,  and  f armera  sold  it  in 
quantity  for  50  cents  to  $1.50  a  pound.  These  prices  can  not  long 
continué,  as  the  grass  seeds  so  abundantly. 

The  seed  of  Sudan  grass  resembles  Johnson  grass  very  closely, 
except  that  it  is  larger  and  more  plamp.   It  is  only  through  a  critical 
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examination  that  they  can  be  distinguished  (fig.  9),  and  this  fact 
emphasizes  the  importance  of  growing  the  two  grasses  separately. 
The  adulteration  of  Sudan-grass  seed  would  be  an  easy  matter,  but 
the  chief  danger  doubtless  lies  in  accidental  admixture  throngh  the 
production  of  seed  on  fields  infested  with  Johnson  grass.  To  avoid 
this  it  would  be  advisable  when  the  seed  becomes  abundant  to  use  only 


I    JCHN3CK  GRASS  güifliv  CUW- 

Fig.  0. — Soeds  of  Tunis  grass.  Johnson  grass,  and  Sudan  grass.    (Natural  size.)    Noto  the 
dlffcrcilCC  In  In'twccn  tlie  bcoíI  of  Johnson  grass  nn<!  <»f  Sudan  grass. 

that  produced  in  the  Xorth  beyond  the  Johnson-grass  área.  It  is 
likelv  that  in  time,  as  the  demand  becomes  more  permanent  and  the 
farmers  are  educated  to  ask  for  seed  from  a  section  of  the  countrv 
known  to  be  free  from  Johnson  grass.  there  mil  be  definite  áreas  de- 
voted  to  Sudan-grass  seed  production.  just  as  there  are  regions 
devoted  to  the  production  of  Germán  millet  and  Kentucky  bluegrass 
seed.  "Within  a  few  years  the  price  of  seed  will  no  doubt  be  reduced 
to  4  or  5  cents  a  pound. 
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ENEMIES. 

Diseases. — The  worst  disease  that  so  far  has  developed  is  the  so- 
called  sorghum  blight,*  more  appropriately  designated  as  red-spot. 
This  disease  is  characterized  by  the  appearance  of  distinct  reddish 
spots  or  blotches  on  the  leaves,  these  spots  gradually  spreading  until 
the  leaves  turn  brown  and  die.  Tts  effect  on  the  plant  is  much  the 
same  as  rust  and,  like  the  rust,  it  is  most  destmctive  in  warm,  hnmid 
regions.  Sorghum  blight  is  one  of  the  chief  drawbaeks  to  the  culture 
of  Sudan  grass  on  the  Gulf  coast,  but  it  seems  possible  to  overeóme 
this  weakness  by  the  production  of  disease-resistant  strains. 

Another  disease  which  is  apt  to  be  slightly  troublesome  in  the 
South  is  the  grain  smut  of  sorghum.  This  will  not  become  of  any 
great  importance,  however,  since  Sudan  grass  is  certa  in  to  be  used 
almost  exclusively  as  a  hay  crop. 

Insects. — Among  the  insects  which  are  to  be  considered  in  connee- 
tion  with  the  growing  of  Sudan  grass  the  chinch  bug  and  grass- 
hoppers  are  so  far  of  most  importance.  Grasshoppers  are  very  fond 
of  this  grass,  and  when  abundant  will  do  immense  damage.  Chinch 
bugs  also  like  it,  and  little  can  be  done  to  prevent  the  attacks  of  these 
pests  by  any  treatment  of  the  crop.  The  grasshoppers  can  best  lw 
controlled  by  the  distribution  of  poisoned  bran  baits  a  round  the 
edges  of  the  field,  while  the  chinch  bugs  may  be  destroyed  in  their 
winter  quarters  through  the  burning  of  the  bunch-grass  and  trash  in 
which  they  usually  are  found  hiding,  or  their  access  to  the  Sudan- 
grass  field  is  prevented  by  means  of  dust  furrows,  ditches,  or  oil 
harriera.  The  sorghum  midge  also  is  destmctive  in  the  South,  where 
it  prevents  the  formation  of  seed  in  Sudan  grass,  as  it  does  in  other 
sorghums. 

Animáis. — Moles,  squirrels,  and  other  rodents  which  injure  the 
stand  of  perennial  crops,  like  alfalfa,  do  not  harm  Sudan  grass  much, 
lxicause  it  is  resown  annually,  and  this  places  such  animáis  at  a 
disadvantage. 

Weeds. — No  serious  weed  pests  interfere  with  the  production  of 
Sudan  grass,  for  the  same  reason  that  animáis  are  of  minor  im- 
portance. as  the  anntial  cultivation  of  the  soil  destroys  all  but  annual 
weeds  and  the  grass  grows  so  rapidly  that  such  weeds  are  not  likely 
to  crowd  it  out. 

BREEDING. 

The  Sudan  grass  imported  froni  Africa  seemed  quite  free  from 
impurities  and  very  uniform  in  growth,  so  that  in  the  original  crop 

1  Kellerman,  W.  A.,  and  Snlngle,  W.  T.  Sorghum  blight.  In  First  Annual  Keport, 
Kiinsiis  Agricultura!  Kxperimcnt  Stntlon  (1888>,  pp.  281-302. 

Iturrill,  Thomas  J.  A  disease  of  broom-eorn  and  sorghum.  In  Proceedingg,  Society 
fnr  the  IVomotion  of  Agrlcultural  Science  (1887).  Eighth  Annual  Mei-ting,  pp.  30-:?0. 

lindáis,  Máximo.  On  the  blight  of  sorghum.  In  Botanical  líazette,  vol.  28,  no.  1 
i  1  *!►!»>,  pp.  H."i-«jS. 
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there  was  bul  little  room  fbr  .selection.  The  second  and  third  year, 
however,  it  began  to  show  signs  of  having  crossed  quite  freely  with 
the  sorghums,  and  in  these  hybrid  plants  and  their  progeny  there  is 
suflicient  variation  to  satisfy  any  breeder.  (See  fig.  10.)  Some 
decidedly  promising  silage  and  soiling  types  ha  ve  appeared  in  the 
progeny,  and  these  are  being  watched  and  propaga ted  with  the  idea 
of  developing  strains  adapted  to  speoial  conditions  and  uses.  It  is 
doubtful  whether  any  improvement  will  be  made  in  the  original 
grass  as  a  hay  type;  therefore  it  is  iinportant  that  this  erigí  nal  type 
should  be  maiutained  in  a  puro  state.  Its  fine  stems  and  spleudid 
stooling  characterístics  make  the  quality  of  the  hay  better  than  that 


l'u:.  lo.-  How8  oí  Sudan  gniss-KorKliuni  hybrid-,  Arlinglon  farni,  Virginia,  in  1013  (left)  ; 

ty  pical  Sudan  grass  <»n  the  rlght. 


from  the  sorghuni-Sudan  grass  hybrids.  One  field  of  improvement 
which  Lookfl  promising  is  that  of  resístanle  to  disease.  A  number 
of  the  hybrid  progeny  grown  at  Arlington  farm,  Virginia,  in  1913 
were  very  mueh  more  resistant  to  the  red-spot  than  others.  These 
are  being  developed,  in  the  hope  that  a  strain  which  can  endure  the 
humid  and  warm  atmosphere  of  the  Gulf  coast  will  be  obtained. 

SUMMARY. 

(1)  Sudan  grass  is  closely  related  to  the  cultivated  sorghums  and 
is  thought  by  sonie  tí)  be  the  progenitor  of  this  group. 

(2)  It  was  obtained  from  Khartum.  Sudan,  in  1909. 

(3)  In  appearance  it  is  similar  to  Johnson  grass.  but  it  is  some- 
what  more  orect,  taller,  and  has  a  broader  leaf. 
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(4)  It  lacks  entirely  the  underground  rootstoeks  which  make  John- 
son grass  a  pest. 

(5)  Two  or  three  cuttings  can  be  obtained  from  it  under  favorable 
eonditions. 

((>)  Tiie  yields  vary  from  1  to  8  tons  of  eured  hay  per  acre. 

(7)  Its  seed  habits  are  good,  and  large  returus  are  now  l>eing 
secured  from  the  seed  produced. 

(8)  The  seed  of  Sudan  grass  resolubles  very  closely  that  of  John- 
son grass;  therefore  f arméis  should  use  seed  only  from  regions  free 
from  Johnson  grass. 

(!))  It  promises  to  Hll  a  long-fclt  want  for  a  hay  grass  in  the  South, 
and  will  likely  replace  millets  as  a  catch  crop  in  the  Central  and 
Eastern  States. 

(10)  It  does  not  do  well  in  sections  having  a  high  altitude,  becawse 
the  nights  are  genera  lly  cool. 

(11)  Thore  seems  to  be  a  place  for  it  in  irrigated  regions  as  a 
forage  to  mix  with  alfalfa  hay. 

(1'2)  Chinch  bugs  and  grasshop]>ers.  among  insects,  and  the  red- 
spot  diseaso  are  its  greatest  enemies. 
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COLLECTION  AND  PRESERVATION  OF  INSECTS  AND  OTHER 
MATERIAL  FOR  USE  IN  THE  STUDY  OF  AGRICULTURE.1 

By  ('.  H.  Lañe,  Chief  Specialust  in  Agricullural  Education,  and  Nathan  Banks, 

Entomological  Assistant. 

INTRODUCTION. 

This  bulletin  suggests  methods  of  collecting,  preparing,  mounting, 
and  preserving  insect  specimcns  and  other  illustrative  materials  of 
various  sorts  which  can  be  used  by  teacbers  of  agriculture,2  particu- 
larly  those  teachers  wbo  have  not  bad  special  training  along  agri- 
cultural  Unes  and  who  will  therefore  doubtless  welcome  specific  infor- 
mation  as  to  how  to  prepare  materials  needed  for  illustration  and 
experimental  uso  in  tbe  classroom. 

WHAT  MATERIALS  SHOULD  BE  COLLECTED. 

The  nature  of  the  material  which  tho  teacher  should  aim  to  collect 
will  depend,  of  course,  upon  the  character  of  tho  school  and  tho  class 
of  work  which  is  taken  up,  as  well  as  upon  the  locality,  the  funds 
available,  and  tho  time  which  can  be  devotod  to  the  work. 

In  general,  the  illustrative  materials  with  which  every  school  should 
be  provided  may  be  grouped  into  two  classes,  according  to  the  uses 
to  which  they  are  to  be  put:  (1)  Museum  specimens  and  samples 
which  are  to  be  kept  permanently  for  reference,  display,  and  strictly 
illustrative  purposcs  only;  and  (2)  working  colloctions,  which  may  bo 
used  for  display  and  illustration,  but  the  chief  purpose  of  which  is  to 
supply  the  students  with  materials  for  class  study  and  experimental 
use.  For  instructional  purposes  the  latter  is  by  far  the  more  valu- 
able,  but  a  permanent  collection  of  insect  specimens  and  samples  of 
various  other  materials  may  be  very  useful  to  any  school,  provided, 
of  course,  the  specimens  are  accurately  labeled  and  so  preserved  and 
mounted  that  they  are  readily  available  for  examination.    It  is  with 

1  This  bulletin  is  intended  for  the  use  of  teachers  in  rural  schools  throughout  the  country. 
*  Methods  of  collecting  plant  materials  for  this  purpose  are  described  in  Fanners'  Bulletin  586,  which 
can  be  had  on  application  to  the  United  States  Department  of  Agriculture,  Washington,  D.  C 
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the  solution  of  tlús  problem  that  it  is  intendod  to  deal  particularly 
in  this  bulletin. 

Materials  for  class  use  should,  as  far  as  possible,  be  fresh  and  in  the 
natural  state  rathcr  than  in  mounted  form,  and  will  therefore  gen- 
erally  be  collected  just  prior  to  the  time  they  are  wanted  and  put 
away  only  temporarilv.  No  great  degree  of  care  or  skill  will,  in 
general,  be  necessary  to  do  this,  but  the  preparation  of  materials  for 
the  permanent  collection  in  a  school  museum  often  requires  con- 
siderable technical  knowledge  and  ingenuity  in  preparing  and  pre- 
serving  the  specimens  and  preparing  convenient  receptacles  in  wliich 
to  keep  them.  This  is  particularly  true  where  the  means  at  hand  are 
limited  and  tho  rosourccfulness  of  the  teacher  must  be  relied  upon  to 
product  inexpensive  methods  and  devices  of  homo  manufacture. 

SOURCES  OP  THE  MATERIAL. 

In  recent  years  many  commercial  houses,  educational  institutions» 
and  Government  bureaus  have  distribu  ted  collections  of  specimens 
and  samples  of  various  sorts  to  sehools.  Such  collections  are  of 
great  valué,  undoubtedly,  and  there  is  no  objection  whatsoever  to 
sehools  securing  materials  from  such  sources  whenever  possible,  so 
long  as  they  do  not  rely  upon  these  sources  for  all  their  illustrative 
material.  It  is,  however,  a  much  better  policy  to  attempt,  as  far  as 
possible,  to  have  the  pupils  collect  and  prepare  their  own  materials 
from  original  local  sources,  because  of  tho  possibilities  for  educative 
work  in  volved  in  the  process  of  gathering  the  various  specimens. 

Every  community  affords  opportunities  for  collecting  inseets  and 
other  materials  of  vital  importance  in  the  study  of  agriculture,  and 
the  work  of  gathering  these  specimens  will  afford  definí  te  tasks  upon 
which  to  center  tho  in  teres  t  of  numorous  fiold  trips,  so  that  the 
danger  of  aimloss  wandering,  which  so  frequently  makos  this  method 
of  instruction  devoid  of  practical  results,  may  be  minimized.  The 
instructor  who  takes  his  class  out  into  the  field  or  orchard  with  the 
definite  purpose  to  collect  inseets,  for  ex  ampie,  has  the  venr  best 
possible  opportunity  at  the  same  timo  to  teach,  not  only  Identifica- 
tion of  the  local  insect  speeies,  but  also  useful  faots  as  to  their  eco- 
nomie  importance. 

OENERAL  SUGGESTIONS  FOR  PIELO  WORK. 

It  is  important  that  the  pupils  should  be  provided  with  notebooks 
and  pencils  for  making  completo  and  aecurate  records  which  should 
be  keptfor  each  specimen  collected,  in  order  to  supply  the  data  neces- 
sary for  tho  proper  laboling  of  tho  mounted  specimen. 

All  work  of  this  sort  should  be  constructivo  and  never  destructive. 
Wanton  destruction  of  inseets,  except  those  which  are  injurious  to 
man  or  his  crops,  should  be  denouneed  and  the  young  encouraged  to 
watch  the  living  inseets  and  learn  all  they  can  of  their  habits. 
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SUGGESTIONS  CONCERNING  THE  ARRANGEMENT  OF  MATERIALS. 

When  insects  or  other  materials  are  coUected  for  ordinary  purposes 
of  study  and  reference,  it  will  gcnerally  suííice  to  arrange  the  speci- 
mens  in  their  logical  ordor,  according  to  their  scien  tifie  classifica- 
tions.  When,  however,  it  is  intended  to  prepare  a  set  of  specimens 
for  an  educational  display,  very  interesting  and  attractive  groups 
can  be  arranged  to  show  strikingly  the  agricultura!  relationships  of 
the  particular  insects  in  question.  For  example,  a  display  might 
be  centered  about  some  farm  inseet  pest  which  would  show  the  insect 
in  various  stages  of  its  development;  specimens  of  the  plants  upon 
which  it  feeds,  showing  the  injury  it  does  to  these  plants;  specimens 
of  other  insects  which  are  hostile  to  it;  and  pictures  of  birds  which 
prey  upon  it.  Exhibits  such  as  this  take  time  to  prepare,  but  thev 
will  prove  enough  more  attractive  than  an  ordinary  collection  to 
warrant  the  extra  labor  and  thought  in  volved  in  their  preparation. 

COLLECTION  OF  INSECTS. 

WHAT  INSEC7TS  TO  COLLKCT. 

Wlien  proper  methods  are  followed,  the  collection  of  insect  speci- 
mens can  be  made  the  basis  of  a  great  deal  of  useful  instruction  in 
connection  with  the  subject  of  agricultura  There  are  numerous 
species  that  are  really  beneficial  to  the  funner,  and  these  should,  of 
course,  be  studied,  but  one  generally  thinks  of  insects  as  injurious  to 
agricultural  interests  because  of  the  great  number  of  species  that  are 
annoying  about  the  household  or  injurious  to  farm  animáis  or  farm 
crops.  These  insect  pests  should  form  the  basis  of  most  of  the  work 
of  the  class  in  agriculture  rather  than  the  hutterflies  and  harmless 
insects  of  purely  entomological  interest.  or  even  the  beneficial  species. 

It  should  be  the  aim  of  the  student  of  agriculture  to  collect  and 
become  familar  with  not  only  the  adult  forms  of  these  insects,  but 
also  their  laiva;  and  pupee,  since  it  is  often  in  the  larval  stage  that 
these  pests  are  most  injurious.  Further,  the  pupil  should  become 
familiar  with  the  life  histories  of  the  various  species,  since  this  will 
often  furnish  the  key  to  the  proper  methods  of  comba ting  íhc  pests. 

EQUIPMENT  FOR  INSECT-COLLECTING  TRIPS. 

Tlie  articles  necessary  for  collecting  insects  aro  not  very  numerous 
and  such  as  are  most  needed  can  be  made  by  the  pupils  or  the  teacher 
with  very  little  expense  or  trouble.  The  necessary  equipment  for  an 
insect-collecting  excursión  should  inelude  collecting  nets,  kilhng 
bottles,  a  box  containing  some  vials  partly  filled  with  alcohol  in 
which  to  place  specimens  of  larva?  and  pupa',  a  trowel  for  dígging 
specimens  out  of  the  earth,  a  small  hatchet  for  breaking  open  rotten 
stumps,  some  sheets  of  newspaper  or  other  soft  paper,  size  about 
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3  by  5  inrhes,  for  making  envelopes  in  whirh  to  put  delicate  specimens 
of  butterflies  or  moths,  a  small  bottle  of  chloroform  or  gasoline,  and 
a  small  hand  satchel,  haversack,  or  botanical  speeimen  case,  with  a 
few  small  pasteboard  boxes,  surh  as  pill  l>oxes,  in  whirh  to  put 
inserís  aftcr  taking  tliem  out  of  the  killing  bottle.    A  small  pair  of 

fórceps  or  tweezers  will  also  be 
found  conven  ion  t  for  handling  some 
of  tho  specimens,  and  a  porket  lens 
will  be  a  desirable  nid  for  tlie 
study  of  the  specimens  in  the  field. 


Fio.  1.— Homenitide  ring  and  handle:  a  a',  ring; 
6,  stick  showing  grooves  ending  in  holo;  c,  wire 
inserted  in  groove  and  hole,  and  wrapp«d  with 
twine. 

THE  INSKCT  NET. 

Anvone  can  make  a  satisfactorv 
insect  net  (figs.  1  and  2).  jVII  that 
is  necessary  is  a  bag  of  thin  ma- 
terial, a  ring  to  support  the  bag, 
and  a  handle  to  be  fas  tened  to  the 


ring. 


Fio.  2.— Net  and  killinK  hottle  for  insect  collecting. 


Bags  are  made  of  various 
materials.  For  beating  through  weeds  and  bushes  it  is  best  to  havo  a 
bag  of  stout  material,  as  twilled  muslin  or  light  duck  cloth.  For  cap- 
turing  butterflies  and  most  ílying  inseets  a  light  net  of  cheesecloth 
or  mosquito  netting  does  very  well  for  the  beginner.  The  material 
should  be  surh  as  not  to  stiffen  or  kink  by  use.  Expert  collectors 
often  use  bags  of  siTk. 


Google 


COLLECTION  OF  INSECTS  FOR  STUDY 


5 


As  a  rule  the  length  of  the  bag  should  be  twice  its  diameter.  The 
common  size  is  1  íoot  in  diameter  and  2  feet  long.    The  bag  is  best 

t  if  mado  to  taper  alittle  at  the  bottom,  and  the  edges  should  be  double 
hemmed  (Freneh  seamed),  so  as  to  leave  no  free  edgo  that  may  fray 

)        out.    If  the  bag  is  of  light  material,  it  should  be  scwed  to  a  band 

>  of  stout  muslin  at  the  top.  This  band  should  be  double  and  open 
at  each  end  for  the  insertion  of  the  ring,  or  else  sewed  on  the  ring. 
The  ring  may  be  of  any  heavy  wire  about  the  size  of  telephone  wirc. 
Bought  rings  usually  have  two  cp-  three  joints  to  allow  for  folding, 
but  although  this  is  convenient  for  paeking  it  is  not  important. 
The  wire  should  be  several  inchcs  longcr  than  necessary  to  form 
the  ring,  the  extra  length  bent  at  right  angles,  and  the  last  half  inch 
again  bent  at  right  angles.  The  stick  or  handle,  about  2  or  2\  feet 
long,  should  be  stout  but  not  too  heavy.  A  groovo  almost  the  size 
of  the  wire  should  be  cut  on  each  sido  near  the  end  of  the  stick, 
ending  in  a  hole;  then  the  bent  ends  of  the  ring  should  be  inserted 
in  the  hole  and  all  wound  tightly  with  twine,  or  a  metal  jaeket  slid 
over  the  ends  to  hold  them  in  place.  A  longer  and  lighter  handle 
of  bamboo  is  better  for  collecting  butterílies  and  dragón  fiies.  It 
will  be  necessary  to  leave  a  few  inchcs  near  the  upper  end  of  the 

*  bag  unsewed  in  order  that  the  ring  can  be  inserted  into  the  band. 
This  part  can  be  hiced  up  with  a  string  and  the  ends  of  the  string 
tied  to  the  handle.  This  will  kcep  the  net  froni  slipping  around 
on  the  ring. 

For  catching  small  inscets  a  midget  net  of  5  or  7  inches  in  diam- 
eter is  useful  and  can  be  made  on  the  same  plan  as  the  larger  one. 
The  ends  of  tho  wire  of  the  net  can  be  inserted  in  a  spool  and  a  stick 
for  tho  handle  wedged  in  between  the  ends  of  the  wire.  This  net  is 
very  handy  for  collecting  inseets  from  flowers  and,  in  fact,  for  general 
collecting.  The  material  for  the  bag  of  the  midget  net  should  be 
very  light;  white  China  silk  lining  is  a  good  material. 

For  collecting  aquatie  inseets  a  more  open  mesh  or  sieve  net  can 
be  attached  to  an  iron  frame  which  is  straight  on  one  side  and  bowed 
up  on  the  other.  With  cords  attached  to  each  side  this  may  be 
thrown  into  the  water  and,  after  sinking  to  the  bottom,  drawn  to 
shore.  Dredging  among  the  weedy  or  sedgy  parts  of  a  pond  is 
i        especially  productive  of  inseets. 

Many  inseets  are  attracted  to  lights,  and  a  strong  lamp  with  a 
reflector  to  throw  the  light  upon  a  white  sheet  will  serve  to  attract 
many  inseets,  particularly  on  sultry  nights.  A  mixture  of  sugar  or 
molasses  and  decaying  apples  smeared  on  trees  in  the  woods  will 
often  attract  moths  at  night.  A  bull's-eye  lantern  is  useful  in 
examining  these  patches  in  tho  cvening. 

Many  inseets  that  oceur  on  tho  trunks  of  trees  may  be  captured 
oasily  by  putting  a  small  cyanid  vial  over  them;  thus  one  avoids 
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handling  the  specimens.  For  collecting  insects  from  the  branches 
and  lea  ves  of  trees,  an  in  verted  umbrella  is  the  most  useful  implement. 
Hold  it  at  arms  length  under  the  tree  and  jar  the  limb  with  a  heavy 
stick.  A  sudden  shock  will  dislodge  many  bcetles  and  other  insects 
that  one  would  not  have  noticed  upon  the  tree. 

Oans  or  bottles  sunk  in  the  ground  so  that  the  top  is  even  with  the 
top  of  the  soil  and  baited  with  meat,  a  dead  mouse,  rotten  apples, 
etc.,  wül  be  visited  by  various  insects.  Boards  or  pieces  of  bark  left 
on  the  ground  near  the  edges  of  woods  and  meadows  will  servo  as 
shelters  for  a  variety  of  insects,  and  if  visited  occasionally  one  will  find 

many  interesting  speci- 
mens. Always  turn  back 
stones,  logs,  or  boards 
after  examining  them  so 
that  they  will  continué 
to  attract  insects. 

Many  insects  oceur 
among  dead  leaves  and 
moss.  These  may  be 
sifted  out  on  a  whito 
paper  or  cloth  by  the 
use  of  a  sieve  similar  to 
an  ash  sieve  but  with  a 
íiner  mesh.  On  collect- 
ing trips  one  should  take 
along  some  empty  pill 
boxes  or  larger  tin  boxes 
for  caterpillars  and  other 
larva?. 

One  must  always  be 
careful  in  taking  insects 
from  a  net  not  to  crush 
them  ñor  rub  the  scales 
from  the  wings  of  lmttcrflies  and  moths.  Always  handle  specimens 
as  littlo  as  possible. 

THE  KILLIN<;  BOTTLE. 

After  the  inseet  is  caught  it  is  necessary  to  kill  it  with  as  little 
paúl  to  the  creature  as  possible  and  without  damaging  the  speci- 
men.  Insects  are  so  dhferent  from  human  beings  and  their  sensa- 
tions  appreciated  through  much  less  perfect  organs  and  their  brains 
of  such  a  very  inferior  nature  that  it  is  improbable  they  feel  much 
pain  through  death.  Many  insects  can  have  their  legs  and  other 
pnrts  broken  from  them  without  incapacitating  them  in  any  way; 
and  many  kinds  havo  parásitos  living  within  them  and  feeding  on 


Fio.  3.— Poison  Ixrttles. 
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their  internal  organa  without  their  exhibiting  any  sign  of  paiii; 
so  there  La  no  need  to  feel  that  wo  are  harming  helpless  creatures  by 
collecting  insects.  Still,  for  the  sake  of  the  effect  on  the  collector, 
it  is  not  well  to  gathcr  ñor  destroy  more  than  is  necessary  for  this 
purpose. 

Insects  may  bo  killed  by  a  vapor  of  chloroform,  ether,  sulphur 
smoke,  etc.,  but  by  far 
the  best  way  is  by  the 
vapor  of  potassium 
cyanid.  This  potas- 
sium cyanid  is  a  hard 
white  substance  which 
can  be  purchased  ai 
drug  stores.  It  is  a 
deadly  poison.  The 
cyanid  may  be  broken 
into  small  lumps,  put 
in  a  bottle,  covered  with 
a  little  dry  plaster  of 
París,  and  then  with  a  layer  of  plaster  of  París  mixed  with  water 
:so  as  to  cover  the  cyanid  about  one-quarter  of  an  inch.  The 
bottle  should  be  left  open  an  hour  or  so  to  dry,  and  then  kept 


Fio.  4.— Methocl  of  pinning  hnttofliM. 


Fio.  5.— Methotl  of  pinning  l>ww. 


tightly  corked  so  that  the  fumes  of  the  cyanid  wiH  be  strong  enough 
to  kill  an  insect  in  a  few  moments  (fig.  3).  A  label  with  the  word 
"Poison "  should  be  pasted  upon  it.  It  is  well  to  place  some  crumpled 
strips  of  soft  paper  in  the  bottle  to  absorb  any  moisture  and  to  pre- 
vent  the  úisecte  from  shaking  against  each  other.  A  well-made 
poison  bottle  will  last  several  years.    The  bottle  should  be  of  thick 


Digitized  by  Google 


8 


FARMERS '  BULLETIN  606. 


glass,  with  a  wide  mouth  and  a  tight  fitting  cork  that  does  not  set 
down  too  far  for  convenient  handling.  Somc  makc  a  poison  bottle 
by  wrapping  bits  of  cyanid  in  sof t  paper  and  covering  all  with  blotting 


Fia.  6— Method 

paper  wadded  down  in  the  bottom  of  the  bottle.  This  does  very  well 
for  a  small  bottle  but  one  sbould  be  very  caref ul  to  have  bottles  of  thick 
glass.    Potassium  cyanid  is  a  deadly  poison  and  the  greatest  amount 

of  care  must  be  exer- 
cisedin  handling  it  and 
if  any  is  left  o  ver  or  a 
bottle  broken  it  sbould 
be  buried  deeply  in  the 
ground.  Poison  bottles 
should  not  be  left  open 
in  the  room  ñor  left 
where  small  children 
can  get  at  them,  and 
older  children  should 
be  impressed  with  the 
possiblo  danger.  It  is 
best  that  the  teacher 
should  have  all  the  bot- 
tles returned  after  each 
collecting  trip. 

Specimens  should  not 
remain  in  the  poison 
bottle  more  than  a  day  or  two.  In  fact,  insects  with  yellow  mark- 
ings  should  not  be  left  in  over  night  as  the  yellow  will  tura  to  red. 


Fio.  7.— Method  of  pinning  bugs. 
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Most  ontomologists  uso  niaiiv  smaü  o\  anid  vials  or  bottles  of  only 
about  \  to  1  inch  diamcter  and  2  to  4  indios  long.  By  taking  scveral 
of  thoso  along  on  a  trip,  it  is  possible  to  koep  insocts  of  difl'erent  sizes 
and  kinds  sepárate,  for  small  íüos  aro  apt  to  got  brokon  if  put  into 
tho  samo  bottle  with  largo,  heavy  bootlos.  It  is  bost  not  to  put 
moths  and  buttorílics  in  a  bottle  with  othor  insocts.  as  tho  latter  aro 
apt  to  bocomo  covorod  by  looso  scalcs  froni  tho  inotbs  or  butterflios. 

Thoro  is  much  loss  da  rigor  in  bandling  insocts  tlian  is  popularly 
boliovod,  sinco  but  fow  spocios  aro  oitlior  poisonous  or  likely  to  injuro 
tho  colloctor  by  biting  or  stinging.  Tnsoets  liko  t  ho  wasps  and  boos  will 
sting,  of  oourso,  and  a  fow  of  tho  largor  bootlos  may  pineh  or  bito,  but 
tboso  aro  gcnorally  woll  known  and  thoro  aro  but  eomparativoly  fow 
insocts  whoso  hitos  aro  poisonous. 


PINNING  INSECTS. 


Oominon  pins  aro  too  l.irgo  for  most  insocts,  and  so  ontomologists 
uso  a  longor  and  moro  slondor  pin.  Thoso  j)ius  can  bo  pürobasod 
from  doalors  in  natural- bistory  supplies  for  a  dollar  or  loss  por  thou- 
sand.  Thoy  aro  mado  bright,  bla<  k,  or  japanned.  Tho  hlaek  pins 
oost  a  lit tío  moro,  but  aro  muoh  bottor  for  most  insocts,  sinco  tho  spee- 
imons  will  not  verdigris.  Vor<ligris  is  a  ]>oisonous  groen  substanco 
that  may  dovolop  on  an  insoct  at  tho  point  where  a  bright  pin  goos 
througli  tho  spocinion;  it  injuros  tho  speoimen  and  evontually  may 
destroy  tho  pin.  Some  insocts  novor  verdigris,  but  thoso  inseots 
whioh  fee<l  on  woody  substanees  and  mauy  that  livo  in  tho  water  are 
very  apt  to  verdigris  if  pinned  with  a  briglit  pin.  Tho  pins  como 
in  sizes  aeeording  to  numbor.  No.  2  is  a  very  good  size  for  most 
50599o— Ball  <;0<;    14-  -  2 
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insects,  Xo.  1  for  smull  insects,  and  Xo.  or  4  for  the  large  ones. 
For  uso  in  sehool  collections  Xo.  2  will  be  the  best  size. 

Most  insects,  like  buttcrflies,  moths,  heos,  and  flies,  should  be 
pinned  through  tlio  middlo  of  tho  thoraix  (that  part  of  the  body  to 
whieh  tlie  wings  are  attaehed)  (figs.  4  and  ó),  but  beetles  should  be 
pinned  neur  the  upper  end  of  the  right  wing-eovor  (fig.  (i),  and  true 
bugs  through  the  seutellum  (a  triangular  piece  between  the  bases  of 
the  wings)  (fig.  7).  Grasshoppers  are  often  pinned  through  the  tip 
of  the  prothorax,  a  little  in  front  of  the  l>ase  of  the  wings  (fig.  8). 
The  insect  should  be  pnshed  fully  two-thirds  of  the  way  up  on  the 
pin,  and  the  colloction  will  make  a  niurh  better  ap])earance  if  all  the 
specimons  are  of  an  even  height.    Those  specimens  too  small  for  a 

pin  should  be  mounted  on  niieropins  (short  piecesof 
slender  wire  having  a  pointed  end)  or  glued  on  the 
ends  of  slender  triangular  pieces  of  carel board  ealled 
poiuts  (fig.  í)).  When  the  iuicro])in  is  used,  it  is  |>ut 
into  ono  end  of  a  small  oblong  ])ioce  of  cork  and  a 
largo  pin  put  through  tho  other  end  of  tho  cork. 
The  points  (about  onc-third  indi  loug)  niaiy  be  cut 
froin  any  fairly  stiíF  cardboard.  A  pin  should  be 
insortod  through  tho  broad  end,  a  little  gluo  or 
shellac  put  on  the  point,  and  the  insect  laid  upon 
it  witli  the  back  outward,  and  its  head  away  from 
the  proparator  when  the  point  is  to  the  left  of  the 
pin.  Small  beetles  and  true  bugs  aro  glued  with 
tho  baek  up  rathor  thau  on  tho  sido.  ít  is  very 
important  that  all  spociinons  be  corree tly  identified 
before  they  are  permanently  assigned  to  a  placo  in 
tho  sehool  colloction.  Entomologists  usually  have 
little  two-hned  labols  })rintod  in  diamond  type, 
giving  tho  localitv  wliore  the  speeimen  was  captured 
and  a  blank  space  for  writing  in  t  he  date  of  capture. 
Tiiese  laibels  aro  put  well  up  on  the  pin,  a  little 
below  t  ho  insect,  so  as  not  to  interfere  with  the  legs. 
For  sehool  purposes  labols  muy  be  written  with  a  fine  pon,  care  being 
taken  to  write  theni  in  a  small  and  noat  hand.  Insects  found  eating 
plants  should  have  ai  little  labol,  giving  tho  ñame  of  the  plant,  and 
tho  ontomologist  also  usually  places  on  a  hibel  the  ñame  of  the 
collector  of  the  speeimen.  Children  should  be  impressed  with  the 
idea  that  earefulness  in  those  little  detaiils  comits  in  the  valuó  and 
usefulncss  of  a  colloction.  Additional  information  and  aid  along 
this  lino  muy  frequontly  be  had  from  the  State  agricultural  college 
or  experiment  station  or  from  oükials  of  the  State  departmont  of 
agrículture. 
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Vía.  íi  —  Mfihikl  <>f 
íiiouiil  tii|_-  small 
inserís. 
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SPREAUINí;  INSECTS. 

Insects  should  be  prepared  and  lliounted  as  soon  as  possible  after 
they  are  collected,  for  if  they  are  left  for  any  length  of  time  the  wings 
and  legs  will  become  stiíf  and  easily  broken,  and  it  will  be  iinpossible 
to  spread  the  wings  as  will  often  be  desirable  in  order  to  give  the 
specimen  a  lifelike  and  attractive  appearance.  If  it  shonld  be  im- 
possible  to  moiint  the  speeiineiis  until  they  have  become  rigid,  they 
can  l>e  relaxed  bv  plaeing  them  for  a  time  on  a  pieee  of  paper  in  a 
box  partly  íilled  with  inoist  sand.  It  will  be  well  to  put  a  few  drops 
of  carbolic  aeid  on  the  sand  in  order  to  prevent  molding.  After  being 
left  in  thifl  way  for  a  few  days  the  inseets  will  generally  be  snííieientlv 
relaxed  to  make  it  possible  to  monnt  them  withont  great  difíicnlty. 


Fio.  1(1.— Si>reading  buards. 


Butterflies  and  moths,  dragón  flies,  and  similar  in-eets  slionld  have 
their  wings  spread  ont  at  right  angles  to  the  body.  T\\u  is  done  bv 
the  use  of  a  spreading  board  such  as  is  shown  in  figure  10.  T\\  <> 
strips  of  some  soft  wood,  sneh  as  linden,  white  pine,  or  white  wood, 
are  fastened  on  low  cleats  resting  on  a  bottom  board.  A  strip  of 
eork  is  fastened  to  the  nnderside  of  the  strips  to  cover  the  groove 
between  them.  The  pin  is  pushed  through  the  cork  until  the  body 
of  the  inseet  rests  r.pon  it,  and  the  wings  are  then  stretehed  ont  on  the 
boards  bv  pulling  them  forward  with  a  pin  inserted  near  the  front 
margin.  They  should  be  pulled  out  far  enough  so  that  the  hind 
margin  of  the  front  wings  will  form  a  straight  lino.  Then  the  wings 
should  be  held  in  plaee  bv  strips  of  paper  pinned  down  tightly  at 
eueh  end.  Tlie  speeimen  shonld  remain  <>n  the  spreading  board  for 
at  least  a  week,  so  that  when  removed  the  wings  will  stay  spread  and 
not  relax  to  the  normal  condition.    Care  should  be  taken  in  plaeing 
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the  slrij)s  across  t  lie  wings,  so  as  lint  to  rub  the  scales  froin  thewillgS 

(»f  buttarfiies  aiul  motlis.  With  grasshoppers  it  has  been  customarv 
í<>  spread  the  wings  of  one  sitie  Otlly. 

BOX  ES. 

íf  it  is  desired  to  keep  the  insecto  tov  several  years,  it  is  necessarv 
to  put  theni  iu  a  tight,  dry,  and  ilark  box — tight  to  exclnde  othcr 
inserís  which  would  eaí  thein,  dry  to  prevent  mold,  and  dark  to 
preserve  their  colors. 


Fio. 11.— CovorcU  box  for  insoct  spccimens. 


There  are  two  sizes  of  boxes  cominonly  used  hy  eollectors.  Onr 
is  ai  box  ahout  0  by  12  incluí  with  a  hinged  top  (fig.  11).  These  often 
stand  on  edge  on  a  shelf.  The  other  is  a  larger  box  or  drawer 
aboilt  l.r)  by  18  inehes  with  a  removable  glass  top.  These  drawers 
are  arranged  to  slide  into  a  cabineí.  Cabinets,  with  throo  or  more 
drawers,  that  will  la»  excellent  for  se.hool  oollectiona,  can  be  pnr- 
ehased  froni  dealers.  For  the  purpose  of  íemporary  study  insects 
may  be  kept  in  any  style  of  box  with  a  covor.   Cigar  boxea  will  do 

for  a  time  (íig.  12).  The  bottoni  of  the  box  shoulrf  be  lined  with  some 
sofí  material,  snch  as  eork.  peat.  well-dried  eorn  pith,  oí*  corruga  ted 
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paper,  and  covercd  witli  soft  paper.  Tu  prevent  other  insecto  from 
cuming  in  and  eating  the  specimens,  a  pinch  oí  flako  naphthalcnc  or  a 
naphthalene  cono  should  be  placed  in  each  box.  Within  the  box 
the  specimens  should  be  arrangod,  each  kind  by  itself  in  a  row.  A 
label  with  tho  ñame  of  the  insect  can  be  placed  behind  the  row  of 
each  species,  or  attached  to  the  first  specimen  in  tho  row. 

In  recent  years  a  new  mount  has  been  devcloped  for  exliibiting 
inseets  and  their  life  histories  and  it  is  most  excellent  for  use  in  schools. 
It  consists  of  a  pasteboard  box  about  one-half  inch  thick,  the  top 
having  a  glass  cover  (fig.  13).  This  box  is  filled,  not  too  tightly, 
with  cotton.  The  insect  is  spread  out  on  the  eotton,  the  top  pressed 
down  and  held  by  pins.    These  mounts  can  be  purchased  from  dealcrs 


v  I  i 


Fio.  12.— Cigar  l>ox  for  inseets. 

and  are  very  useful  for  passing  around  in  a  class,  or  nuiy  be  hung 
as  pictures  on  the  walls  of  the  schoolroom.  The  eggs,  Caterpillar, 
chrysalis,  and  the  adult,  as  well  as  a  part  of  the  plant  caten,  can  all 
be  put  in  the  same  mount  and  thus  exhibit  the  life  history  of  the 
insect.  To  fumigatc  the  specimens  perhaps  the  best  way  is  to  place 
in  the  box  with  the  specimens  a  small  tin  lid  or  other  small  shallow 
vessel  and  put  into  it  about  a  tablespoonful  of  formaldehyde  or  of 
carbón  bisulphid.  The  latter  substance  is  inflammable  and  should 
not  be  handled  near  a  fire.  The  fumes  from  both  these  substances 
aro  very  annoying  and  disagreeable,  henee  it  will  be  advisablo  to  do 
this  fumigating  out  of  dooxs,  or  in  an  outbuilding,  never  in  the 
schoolroom. 
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The  specimens  illustrating  the  life  histories  of  insecto  will  not  he 
completo  unless  the  larvae  are  preserve d,  and  it  is  often  in  this  fonn 
that  the  creaturc  is  most  injurious  to  crops.  Furthermore,  there  are 
somc  soft-bodied  iiisects,  liko  tho  spiders,  which  can  not  be  preserved 

dry.  These  speci- 
mens must,  there- 
fore,  l>e  p reselle d  in 
fluids.  A  good  fluid 
for  tliis  purpose  can 
bo  mado  by  niixing 
10  parts  of  formalin 
(40  per  cent  formal- 
dehy  de),  100  parts  95 
per  cent  alcohol,  and 
100  parts  distilled  or 
boiled  water. 

KEEPING  LIVE  IN- 
SECTS— BREEDING 
CAGES. 

One  of  the  most 
interesting  phases  of 
insect  study  is  the 
rearing  of  inseets. 
The  simplest  way  is 
to  collect  the  co- 
coons  attached  to 
various  treos  in  the 
autumn,  and  the  fine 
moths,  red,  brown, 
or  pea-groen,  will  ap- 
pear  the  following 
spring.  Itis  more  in- 
structivo, however, 
to  collect  the  larva? 
or  catcrpillars  and 
place  them  in  a  box 
wherc  they  can  be 
supplied  each  da}r 

Fio.  13— Series  of  specimens  illastratinR  lirehLstorj-  of  a  moth.         Wltll  the  proper  kind 

of  leaves  for  food. 

By  tliis  means  one  can  watch  tho  catcrpillars  chango  their  skins  while 
they  grow,  and  also  noto  tho  chango  from  tho  Caterpillar  to  the  pupa 
or  chrysalis.    Any  box  with  a  top  of  netting  to  prevent  the  cater- 
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pillars  from  getting  out  will  be  suitablc.  By  putting  moist  sand  in 
the  bottom  of  thc  box,  thc  food  will  kccp  frcsh  a  longer  time. 

A  very  convcnicnt  and  uscful  brceding  cage  is  madc  by  putting  a 
lamp  chimnoy  in  a  flowor  pot  (fig.  14),  thc  top  of  the  chimney  covcrcd 
with  a  piece  of 
gauze  or  mosquito 
nctting.  With  ti 
saucer  outsidc  con- 
taining  water  the 
sand  or  earth  in  thc 
pot  can  be  kept 
moist  so  that  twigs 
of  the  food  plant 
will  remain  fresh  for 
somc  timo. 

It  is  interesting 
to  keep  ants  in  an 
artificial  nest.  A 
simple  one  may  bo 
madc  by  taking  a 
pieoo  of  board  at 
least  1£  inches  thick 
and  about  12  inches 
squaro  and  making 
a  channcl  1  inch 
wide  and  ]  of  an 
inch  deep  ail  around 
the  near  edge.  This 
chamiel  should  be 
nearly  filie d  with 
water.  On  the  con- 
ter  of  the  board  put 
two  pieces  of  glass 
about  8  inches 
squaro  and  between 
them  a  thinlaycr  of 
soil  or  comminuted 
wood.  Cover  the 
top  glass  with  a 
blackened  board  or  n°'  14  ~A  simp,e  breedfng  caR0  íor  insects' 

tin.  Ants  placed  between  the  platos  of  glass  will  excávate  tunnels 
and  if  fed  may  bo  kept  a  long  time. 

If  galls  of  insects  are  collected  in  the  fall  or  winter  many  speci- 
mens  will  issue  in  the  spring.  Twigs  of  oak  and  other  trees  l)lown  off 
in  the  fall  or  winter  may  contain  beetles  and  if  placed  in  a  room  the 
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insects  will  issue  and  fly  to  the  windows.  In  rearing  moths  or  othor 
insects  one  sometimes  fiiids  that  instead  of  tho  cxpegted  spocimen 
there  appears  a  quite  different  insect.  This  is  usually  an  Ichneumon 
or  Tachina  fly.  The  young  of  these  Uve  parasitically  in  the  caterpillar 
and  destroy  it.  These  parasites  should  be  saved  and  when  possible 
the  narae  of  their  insect  host  should  be  put  on  the  label. 

More  extended  directions  covering  special  kinds  of  collecting  can 
be  obtained  by  applying  to  the  United  States  National  Museum, 
Washington,  D.  C. 

COLLECTION  OF  ROCK  AND  SOIL  SPECIMENS. 

While  an  exhaustivo  knowledge  of  geology  is  not  essential  to  the 
study  or  practico  of  agriculture,  it  is  important  that  the  student  of 
agriculture  should  be  familiar  with  the  more  important  types  of  soils 
and  the  processes  by  which  these  soils  are  evolved  from  mineral  or 
vegetable  sources.  For  this  reason  the  pupils  should  collect  and 
study  specimens  of  the  more  important  rocks,  such  as  granite,  sand- 
stone,  and  limestone,  from  which  various  types  of  soils  are  formed 
by  decomposition.  These  rock  specimens  should  be  chipped  with  a 
hammer  to  a  convenient  size  and  shape  for  handling  and  storing, 
say  into  rectangular  blocks  about  2\  by  4  inches  in  área  and  1  to 
1}  inches  tliick  at  the  center.  Eacli  specimen  slu>uld  bear  a  cata- 
logue numbcr  or  a  label  indicating  the  kind  of  rock  and  the  place  of 
collection.  The  label  itself  may  be  pasted  on  a  smooth  surface  of 
the  rock  or  the  catalogue  number  may  be  painted  on  it  and  the  de- 
scription  written  in  a  book  kept  for  that  purpose.  The  specimens 
may  be  kept  in  boxes  or  in  trays  on  cabinct  shelves  in  the  school- 
room. 

Besides  these  specimens  the  pupils  should  collect,  where  possible, 
rock  specimens  showing  evidences  of  the  natural  processes  by  which 
the  rocks  are  decomposed  to  form  soil.  Thus,  rocks  boaring  evidcnce 
of  weathering,  of  glacial  scratching,  or  the  wearing  efTect  of  running 
water,  should  be  collected  and  properly  descríbcd. 

To  show  the  process  of  soil  formation  by  the  dceay  of  vegetable 
matter,  go  into  the  forest  where  there  is  a  deep  layer  of  leaf  litter  and 
take  up  a  section  of  the  soil  cover  down  to  the  mineral  soil.  Place 
this  in  a  glass  jar,  preserving  as  nearly  as  possible  the  positions  of  the 
various  strata — on  the  bottom  the  soft  black  mold  or  humus,  above 
this  tho  half -decomposed  vegetable  matter,  and  on  top  the  fresh  layer 
of  leaves  and  twigs — thus  showing  the  various  stages  in  the  formation 
of  humus. 

Collect  specimens  of  all  the  types  of  soils  found  in  the  vicinity  and 
classify  them  as  sand,  clay,  silt,  loam,  or  humus.  Keep  these  in  glass 
jars  so  that  their  textures  and  colors  may  be  cxamined  readily.  JSach 
jar  should,  of  course,  bear  a  proper  label,  indicating  the  type  of  soil  it 
contains  and  the  place  where  the  specimen  was  obtained. 
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OTHER  ILLUSTRATIVE  MATERIALS. 

COMMERC1AL  FKRTIUZERS. 

It  will  be  a  good  idea  for  the  school  to  secure  samples  of  commercial 
fertilizers  sold  on  the  local  market,  keeping  these  in  small  bottles, 
labeled  with  the  ñame  under  which  the  product  is  sold,  and,  if  possible, 
its  composition. 

MANUFACTURO)  PRODUCTS. 

By  way  of  illustrating  the  commercial  importance  of  farm  product» 
interesting  collections  can  be  prepared  to  show  the  various  ways  in 
which  these  producís  are  utilized  in  trade.  Thus,  a  series  of  articles 
might  be  prepared  to  show  the  products  which  may  be  manufactured 
from  cora,  such  as  breakfast  foods,  cora  sirup,  cornstarch,  corn  oil 
cora  rubber,  commercial  foods  for  live  stock,  paper  made  from  corn- 
stalks,  cellulose  made  from  the  pith  of  the  stalks,  and  numerous  other 
articles.  In  like  mamier,  the  uses  of  other  farm  products,  such  aa 
cotton,  oats,  wheat,  and  others  may  be  illustrated. 

LANTERN  SUDES  AND  PICTURES. 

Noarly  every  well-equipped  school  nowadays  has  facilities  for  using 
lantern  slides  to  illustrate  spccial  lossons  on  various  topics.  No  sub- 
ject  presen ts  greater  ])ossibilitios  for  the  use  of  slides  than  agriculture. 
Slides  which  will  be  of  interest  to  agrie ultural  students  can  be  pur- 
chased  from  commercial  firms  or  from  other  sources,  or,  if  the  school 
can  not  afford  to  own  a  set  of  slides,  thero  are  always  opportunities 
to  borrow  or  rent  special  sets  for  temporary  use.1 

I  Every  school  in  which  agriculture  is  taught  ought  to  own  a  collec- 

tion  of  pie  tures  to  illustrate  the  work.  Photographic  prints  are,  of 
course,  the  most  desirable;  but  when  these  can  not  be  obtained,  half- 

,  tone  cuts,  or  even  line  drawings  taken  from  the  pages  of  agricultural 
papera  and  from  similar  sources,  can  be  used  to  advantage.  In  many 
schools  either  the  teacher  or  some  of  the  pupils  will  ha  ve  cameras,  and 
thus  original  photographs  may  be  obtained  for  the  collection.  It  is 
suggested  that  these  pictures  be  jnounted  on  good  quality  gray  card- 
board  mounts  of  uniform  sizc  and  filed  upright,  under  convenient 
classifications  indicated  by  guide  cards,  in  a  drawer  or  letter  file.  It 
is  not  advisable  to  paste  pictures  of  this  sort  into  a  bound  scrapbook, 
since  in  this  form  they  can  not  be  so  readily  used  by  the  class. 

Some  of  the  kinds  of  pictures  which  should  be  collected  are  the 
following:  Types  of  the  various  breeds  of  farm  animáis;  views  of 
good  farm  buildings  and  well-arranged  grounds;  good  types  of  farm 
products,  such  as  well-formed  ears  of  corn;  views  illustrating  the 

1  T-antern  slides  on  agriculture  and  forestry  can  be  purchased  or  borrowed  to  a  limited  ex  ton  t  for  ©duca- 
tional  purposes  from  the  United  States  Department  oí  Agriculture,  Washington,  D.  C.  Applicants  should 
write  to  the  department  for  furthern  Information. 
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working  of  natural  processes  of  ixnportance  agriculturally,  such  as 
soil  erosión ;  views  of  different  kinds  of  farm  machinery  and  equip- 
ment;  views  illustrating  experiments  and  demonstraron  field  work 
carried  on  by  the  school.  Especially  interesting  are  pictures  which 
show  contrasts  of  good  and  bad  farming  methods.  It  will  be  found 
that  a  good  picture  collection  of  this  sort  will  provo  to  be  exceedingly 
useful. 

CHARTS  AND  MAP8. 

Much  more  use  can  be  made  of  charfcs  in  the  teaching  of  agriculture 
than  is  usually  done.  They  can  be  used  to  record  formulas  and  data 
which  may  be  wanted  again  at  some  future  time,  bu t  which  are  likely 

to  be  lost  if  placed 
on  the  blackboard 
wherc  they  may  be 
erased.  Thus,  plans 
for  the  reorganization 
of  farms  of  the  vicin- 
ity  may  be  worked 
out  by  the  pupils  and 
charted  forfuture  ref- 
erence;  schemes  for 
proper  system  of  crop 
rotation  on  these 
farms  may  also  be  charted;  formulas  for  fertilizer  compounds  or 
spraying  mixtures  may  be  written  on  a  chart  and  kept  for  reference; 
and  drawings  of  various  kinds,  such  as  those  showing  the  various  cute 
in  a  beef  carcass,  may  thus  be  prcpared  for  general  use  (fig.  15).  i 

A  good  chart  can  be  made  by  the  use  of  heavy  manila  paper  cut 
into  sheets  of  convenient  size,  such  as  2\  by  3  feet,  these  sheets  being 
fastened  togother  at  one  end  by  nailing  them  between  two  pieces  of  i 
lath.    Screw  eyes  fastened  in  the  ends  of  one  of  these  laths  with  a 
cord  tied  to  them  will  serve  to  support  tho  chart  on  the  wall. 

Maps  for  use  in  tho  study  of  agriculture  should  be  chiefly  local  in 
character.    For  most  regions  topographical  maps  and  soil  maps  may 
be  obtained.    It  will  be  well  also  to  have  a  map  of  the  forest  land  of  ( 
the  locality  if  possible  to  obtain  one. 

o 


Fhí.  1.5.— Chart  showing  cuta  of  beef. 
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THE  FARM  KITCHEN  AS  A  WORKSHOP. 

By  Anna  Barrows. 
INTRODUCTION. 

The  kitchen  is  the  workshop  of  the  home,  for  the  greater  part  of 
tho  housework,  particularly  that  which  pertains  to  the  family  food, 
is  carried  on  there.  As  in  any  other  well-ordered  workshop,  it  is  essen- 
tíal  that  the  kitchen  be  conveniently  located  with  reference  to  the 
other  rooms  and  conveniently  built,  that  the  necessary  equipment 
be  provided  and  so  arranged  that  the  various  tasks  of  tho  kitchen 
may  be  performed  thoroughly  and  rapidly  and  at  the  samo  time  with 
the  least  expenditure  of  energy  on  the  part  of  the  housowife,  and 
that  suitable  provisión  be  made  to  secure  tho  personal  comfort  and 
well-being  of  the  workers. 

According  to  the  consus  of  1910  there  are  in  the  United  States  o  ver 
6,000,000  farms.  On  each  of  these  there  is  presumably  a  farmhouse 
and  a  kitchen.  In  each  of  these  6,000,000  farm  kitchens  at  least  one 
woman  is  working.  It  is  safe  to  say  that  in  fully  one-third  of  them 
the  housekeeper  has  the  assistance  of  relativas  or  hired  helpers.  A 
conservativo  estimate  indicates,  therefore,  that  there  are  8,000,000 
women  working  m  the  farm  kitchens  of  the  country,  most  of  them 
many  hours  a  day. 

Improvement  in  the  arrangement  of  the  farm  kitchen  should,  there- 
fore, result  in  saving  the  energies  of  8,000,000  people,  and  make  their 
work  less  heavy  and  more  enjoyable.  The  kitchen  has  been,  and  too 
often  is  at  present,  living  room,  dining  room,  wash  room,  laundry, 
entry  from  outdoors,  and  passageway  to  other  parts  of  the  house, 
as  well  as  cookroom.  Even  in  houses  where  it  is  possible  to  use  the 
kitchen  for  the  preparation  of  food  only,  it  is  ver}-  often  far  too  large 
and  is  used  for  work  which  might  better  be  done  elsewhere. 

The  use,  and  consequently  tho  size  and  location  of  the  kitchen, 
varíes  greatly  in  different  parts  of  the  country.  The  present  tend- 
ency,  however,  is  toward  small,  compact  kitchens  used  only  for  the 
preparation  of  food.    Climate  afFects  such  matters;  for  instance,  the 

Note.— Thls  bulletin  is  of  interest  to  farm  women  throughout  the  country. 
50603o— Bull.  607-14  1 
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detached  or  scmidetaehcd  kitchcn  of  the  far  South  is  therc  logical 
and  desirable,  sincc  it  mcans  a  coolor  houso. 

Each  housokocpor  must,  thereforo,  study  her  own  conditions  and 
decide  whether  it  is  best  for  herself  and  hor  household  to  make  the 
kitchen  a  "  general-purposo'7  room,  or  wliother  anothor  plan  is  feasible 
and  will  rosult  in  more  comfort  for  all. 

Thero  should  also  be  cooperation  betweon  the  housewife  who  is 
to  livo  and  work  in  the  houso  and  the  architect  who  plans  the  house, 
especially  witli  roforenco  to  tlio  kitchen,  that  the  important  viev 
of  both  may  roceivo  dúo  consideration. 

RELATION  OF  KITCHEN  TO  OTHER  PARTS  OF  THE  HOUSE. 

Whilo  the  kitchen  is  the  center  and  workshop  of  the  home,  its 
work  also  extends  moro  or  loss  to  other  parts  of  the  houso.  In  plan- 
ning  or  building  a  homo,  it  is  of  groatost  importance  that  tho  rela- 
tion  of  tho  kitchen  to  tho  other  rooms  be  considered.  The  kitchen 
work  is  most  closcly  associated  with  tho  pantry,  dining  room,  and 
tho  storo  room,  cellar,  or  woodshed.  Theso  should  bo  located  as  near 
and  convoniently  as  possiblo  to  tho  kitchen  so  that  the  journeys 
which  must  bo  made  so  often  between  theso  rooms  will  bo  as  short  as 
possiblo,  thus  saving  many  steps  and  a  great  amount  of  energy. 

Other  parts  of  the  houso  which  are  closely  related  to  the  kitchen, 
although  to  a  loss  extent,  are  the  entry,  or  other  place  wherc  wraps 
are  left;  tho  toilet,  whero  hands  are  washed;  the  laundry;  thc  Uving 
room;  and  the  bed  rooms,  whero  childron  must  frequently  be  cared 
for.  Who  re  ver  possiblo  theso  rooms  should  bo  located  within  eusy 
access  of  tho  kitchen. 

The  pantry  should  be  so  located  that  it  is  convenient  to  both  kitchen 
and  dining  room,  which  mcans  that  it  must  be  near  or  adjacent  to 
both.  To  meet  the  lattor  condition,  it  is  often  located  between  the 
dining  room  and  tho  kitchen,  and  is  then  designed  to  bo  used  both 
for  preparation  of  food  and  for  the  storago  of  food,  food  supplies, 
china,  tablo  linen,  etc.  If  it  is  narrow  in  proportion  to  its  length 
and  located  longthwise  between  tho  two  rooms,  it  does  not  very 
appreciably  increase  the  distanco  which  must  be  traveled  from  tho 
kitchen  to  tho  dining  room.  Two  pantries  aro  sometimos  desirable, 
especially  when  thero  is  an  abundance  of  help  in  tho  kitchen.  One 
of  theso  is  generally  used  for  the  preparation  of  food  and  storago  of 
food  and  supplies,  while  the  other  is  used  as  a  serving  pantry  and 
contains  counter  spacc,  shelves,  and  drawers  for  tho  storago  of  dishes 
and  tablo  linón,  and  a  sink  for  washing  the  dishes.  In  this  case,  the 
sink  in  tho  kitchen  would  be  used  for  washing  and  cleaning  meat, 
vegetables,  and  cooking  utonsils. 

Space  should  bo  providod  in  the  kitchen  and  within  easy  access 
of  the  pantry  and  dining  room  for  the  work  tablc,  sink,  stovo,  and 
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ice  box.  It  is  also  desirable  that  provisión  bo  máde  for  filling  the 
ice  box  either  from  the  outside  of  the  house  or  the  entry,  so  that  the 
person  filling  it  will  not  be  obliged  to  enter  the  kitchen.  This  will 
save  much  mopping  and  cleaning.  Refrigerators  can  be  purchased 
which  are  fitted  with  a  door  on  the  side  or  back  of  the  ice  chamber, 
and  an  opening  corresponding  to  this  door  may  bo  cut  in  the  wall  of 
the  house  and  the  chest  filled  from  outside.  This  opening  should  be 
fitted  with  a  hinged  window  or  door  and  provided  in  winter  with  a 
heavy  screen,  so  that  it  can  be  left  open  and  the  ice  chest  kept  cold  - 
for  the  storage  of  food.  When  this  is  dono  the  window  framo  should 
be  tightly  joined  to  the  refrigerator,  so  that  cold  air  may  not  come 
into  the  kitchen  as  well. 

A  shed  for  the  storage  of  fuel  or  other  general  storage  room  should 
be  located  within  easv  access  of  the  kitchen  and  on  the  samo  level 
with  it.  A  sepárate  room  should  also  be  provided  for  laundry  pur- 
poses  whorovcr  possiblc,  and  this  should  also  contain  a  sink,  so  that 
those  coming  into  the  house  from  out  of  doors  muy  havo  some  othor 
place  for  washing  their  hands  beside  the  kitchen  sink.  A  closet  or 
some  othor  convonience  should  always  bo  provided  in  the  entry  for 
coats,  hats,  overalls,  etc. 

In  order  to  obtain  light  from  two  directions  and  "cross  ventilation  " 
the  kitchen  must  be  located  either  on  a  córner  of  the  house  or  in  a 
narrow  part  where  there  can  be  windows  on  oppositc  sides.  Whether 
the  chief  exposure  shall  be  north,  east,  south,  or  west  is  a  matter 
governed  by  individual  preference  and  local  conditions.  A  kitchen 
which  receives  the  morning  light  is  usuaily  desirable. 

It  is  also  advisable,  if  possible,  to  lócate  the  kitchen  so  that  clouds 
of  dust  will  not  be  blown  through  the  opon  windows  from  the  road. 
It  is  of  even  greater  importance  that  the  kitchen  be  so  located  with 
reference  to  the  bam  and  other  outbuildings  that  the  prevailing  winds 
will  not  bring  unpleasant  odors  or  ílies  from  them. 

There  should  always  be  ono  door  from  the  kitchen  leading  out-of- 
doors,  either  directly  or  better  through  a  short  passageway,  and  also 
a  direct  communication  bctween  the  kitchen  and  the  dining  room. 
To  save  steps  the  pantry  should  contain  storage  space  for  the  dishes 
and  finen  used  in  tho  dining  room  and  some  of  the  dishes,  towels, 
etc.,  used  in  the  kitchen. 

The  doors  between  the  kitchen,  dining  room,  and  pantry  should 
be  made  to  swing  both  ways,  so  that  they  may  be  easily  opened  when 
both  hands  aro  full.  Such  doors  should  have  a  glass  panel  so  that 
persons  approaching  the  door  from  opposite  directions  can  see  each 
other  and  avoid  colliding,  and  they  should  also  be  provided  with 
some  form  of  door  check  so  that  they  will  remain  wide  open  when  so 
desired.  A  hook  and  staple  will  answor  the  purpose  if  one  does  not 
care  to  use  some  one  of  the  ordinary  commercial  devices. 
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In  locating  the  kitchen  with  respect  to  the  other  rooms  it  is  much 
more  desirable  for  sanitary,  esthetic,  and  other  reasons  that,  if  a 
bedroom  is  needed  on  the  ground  íioor,  it  be  sepárated  from  the 
kitchen  and  dining  room  by  a  hall  or  wall. 

THE  MATTER  OF  FLOOR  LEVELS. 

The  kitchen,  and  so  far  as  possible,  all  of  the  rooms,  pan  tries,  and 
passageways  into  which  the  housekeeper  is  likely  to  go  often  from 
the  kitchen  should  be  on  the  same  lcvel.  Steps  between  kitchen  and 
dining  room,  or  kitchen  and  porch,  waste  time  and  strength,  are 
dangerous,  and  may  be  the  cause  of  broken  dishes,  and  what  is  worse, 
broken  bones.  The  question  of  floor  levéis  should,  therefore,  be  kept 
in  mind  particularly  when  oíd  buildings  are  being  remodeled. 

If  for  any  reason  kitchen,  dining  room,  and  storerooms  can  not  be 
on  the  same  level,  let  the  kitchen  be  whero  most  light  and  air  are 
available. 

Bascment  kitchens  are  undesirablo  because  the  dampness,  poor 
ventilation,  and  lack  of  light,  which  are  apt  to  prevalí  in  such  rooms, 
may  afFect  the  health  of  the  worker  and  favor  the  activity  of  bacteria 
and  molds  which  cause  the  spoiling  of  food.  A  basement  kitchen 
very  often  means  a  difference  in  íloor  levéis  of  dining  room  and 
kitchen.  If,  howover,  there  must  be  a  basement  kitchen,  a  duinb- 
waiter  or  "lift"  is  an  important  and  useful  addition. 

A  refrigerator,  a  cold  pantry,  window  box,  or  food  safe  should  be 
on  the  same  floor  as  the  kitchen,  instead  of  in  a  cellar,  to  save  time 
and  labor  and  for  sanitary  reasons.  Whero  this  is  impossible  a  dumb- 
waiter  connecting  with  the  cellar  is  again  desirable. 

SIZE  OF  THE  KITCHEN. 

In  detormining  the  size  of  the  kitchen  the  housekeeper  must,  ñrst 
of  all,  make  a  decisión  with  regard  to  the  uses  to  which  the  kitchen  is  \ 
to  bo  put.  If  the  meáis  aro  caten  in  the  kitchen  a  larger  room  is 
required  than  if  it  is  used  for  cooking  oiüy.  A  small  kitchen  may 
serve  on  a  farm  located  near  a  town  where  supplies  and  cooking 
utensils  may  be  purchased  as  desired  and  where  dependence  is  not 
placed  on  farm  helpers  who  must  of  necessity  be  inmatcs  of  the  farm  * 
house,  while  a  much  larger  kitchen  is  required  on  a  farm,  remote 
from  the  base  of  supplies,  whero  many  people,  including  farm  helpers 
as  well  as  the  farmer's  own  family,  must  be  fed  and  whero  provisión 
must  be  made  for  the  storage  of  large  amounts  of  supplies  and  a 
much  greater  number  of  cooking  utensils.  Thus,  the  location  and 
character  of  the  farm,  as  well  as  the  size  of  the  family,  are  factors  in 
determining  the  size  of  the  kitchen,  owing  to  the  provisión  which 
must  be  made  for  storage  in  many  cases. 
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On  the  largo  farm  during  harvest  the  feeding  of  numbers  of  extra 
mon,  or  extra  work,  such  as  fruit  and  vegetable  canning  in  the  farm- 
hotisc,  cause  a  temporary  demand  for  a  large  kitchen.  It  is  better, 
however,  to  ha  ve  an  extra  kerosene  stovo  and  to  establish  a  temporary 
kitchen  and  dining  room  on  a  porch,  in  a  shed,  or  in  another  room  for 
such  occasional  use  than  to  have  a  large  kitchen  and  to  travel  over 
its  great  distances  all  the  year  around. 

FLOORS,  WALLS,  AND  CEILINGS. 

All-surfaces  in  the  kitchen,  whether  on  floor,  walls,  or  ceiling, 
should  as  far  as  possible  be  plain  and  free  from  cracks,  ridges,  mold- 
ings,  and  raised  forms  of  ornamentation,  for  such  places  not  only 
collcct  dust  and  dirl  and  thus  increase  the  difficulty  of  keeping  a  room 
elcan,  but  also  may  harbor  ants,  roaches,  and  other  pests.  The 
materials  used  in  the  kitchen,  on  either  walls  or  floor,  should  bo  non- 
absorbent  and  easy  to  keep  clean. 

FLOORS. 

Unfinished  wooden  floors  can  be  kept  clean  only  by  frequent 
scrubbings.  Even  hard  wood  floors  are  likely  to  show  spots  and 
stains  in  spite  of  such  scrubbings,  and  the  softer  woods  become  rough 
and  splintered.  The  roughening  of  soft  woods  can  be  prevented  to  a 
certain  extent  by  the  application  of  paint,  and  hard  woods  can  be 
made  less  nbsorbent  by  the  application  of  oil  and  special  commercial 
preparations.  Hard  woods,  for  instance  Georgia  pinc,  are,  thereforc, 
to  be  considered  among  the  more  desirable  floor  coverings.  Unless 
well  seasoned  before  being  put  down,  any  kind  of  board  will  shrink, 
leaving  largo  cracks.  These  may  be  filled  with  putty  or  with  ono  of 
the  commercial  preparations  for  this  purpose. 

Floor  coverings,  such  as  carpets  and  mattings,  which  hold  dust 
and  dirt,  are  unsuited  to  the  kitchen.  Oilcloth  is  chcap  and  easily 
cleaned,  but  wears  out  quickly.  Linoleum,  a  material  made  of  cork 
or  wood  pulp  pressed  in  linseed  oil,  although  the  first  cost  is  large,  as 
compared  with  oilcloth  or  paint,  is  relatively  durable,  comfortable 
for  the  feet,  and  easily  kept  clean.  Another  advantage  is  that  a 
single  piece  may  be  cut  to  fit  the  floor,  thus  avoiding  crevices.  It 
may  be  protected  by  placing  small  mats  where  the  most  wear  comes. 

Whatever  the  material  of  the  floor,  constant  scrubbing  and  the 
excessive  use  of  soap  and  water  tend  to  wear  out  its  surface.  Much 
care  should  be  taken,  therefore,  not  to  drop  food  materials  on  the 
floor.  One  should  cover  with  pieces  of  paper  the  places  where  food  is 
ükely  to  be  dropped  or  grease  to  be  spattered.  A  soft  brush  or  dust 
mop  will  keep  a  floor  in  better  condition  than  a  broom  and  render 
mopping  less  frequently  necessary.  A  dish  mop  of  hotel  sizc,  kept 
always  in  a  convenient  place  and  used  dry  to  remove  drops  of  water  or 
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other  liquids  accidently  spilled,  will  save  frequent  scrubbing  of  the 
en  tire  floor,  and  when  dampened  and  wrung  nearly  dry  can  be  used 
to  remore  spots  or  dust.  If  so  used  it  will  often  prevent  dirt  from 
being  carried  from  one  part  of  the  room  to  another. 

WALLS  AND  CEILINGS. 

The  commonest  and  most  generally  satisfactory  material  for  walls 
and  ceiling  of  the  farm  kitchen  is  plastcr.  The  lime  used  should  be 
properly  slaked  to  prevent  the  developmcnt  of  cracks  and  bhsters 
and  injury  to  the  surface  finish.  For  the  same  reason,  ljreshly 
plastered  walls  should  be  allowed  to  dry  tlioroughly  beforc  the  finish- 
ing  surface  is  applied.  Instead  of  plaster,  somc  of  the  various  compo- 
sition  boards  may  be  used.  They  may  be  left  unfinished  or  they  may 
be  painted  or  papered  and  varnished.  The  joints  bctween  the  boards 
should  be  covered  by  narro w  battens,  making  tight  joints.  Steel 
wall  and  ceiling  coverings,  although  durable,  should  be  kept  well 
painted  to  prevent  rusting  by  steam.  The  woodwork  should  be 
shellacked  or  painted .  A  better  surface  results  when  a  coat  is  applied 
every  year  or  two  than  when  several  coats  are  applied  at  once.  A 
final  coat  of  enamel  paint  or  outside  varnish  is  desirable  for  such 
portions  of  the  woodwork  as  need  cleaning  most  frequently. 

The  most  desirable  finish  for  walls  and  ceiling  is  one  that  will  not 
peel  off  or  crack  and  that  can  be  easily  washed  or  very  cheaply  and 
rendily  renewed.  For  walls  a  good  paint  gives  general  satisfaction. 
For  the  ceiüng  the  most  satisfactory  finish  is  a  coat  of  whitewash  or 
one  of  the  good  commercial  substitutes  for  it,  which  should  be  renewed 
annually  or  biennially.  Such  finish  used  on  walls  can  be  easily 
renewed. 

Wall  paper,  unless  varnished,  is  very  easily  loosened  by  the  steam 
from  kettles.  A  wall  covering  resembling  oilcloth  is  somewhat  more 
expensivc,  bul  it  is  more  durable,  and  has  a  smoóth  washable  surface. 
A  damp  cloth  on  a  broom  or  a  large  sponge  in  a  mop  holder  will  serve, 
with  an  occasional  washing,  to  keep  this  or  a  painted  surface  olean.  ' 
Tiles  and  vitrified  brick,  well  glazed  and  matched,  aífonl  an  oxcellent 
wall  surface,  but  they  are  costly.  Metal  tiles  are  cheaper  and  nearly 
as  satisfactory.  i 

The  best  color  or  tint  for  the  kitchen  walls  is  determined  by  the 
location  and  lighting  of  the  room.  Light  colore  are  preferable  for 
dark  rooms  because  they  refloct  and  diffuse  the  light  into  darker 
portions  of  the  room,  while  dark  colors  absorb  a  much  larger  propor- 
tion  of  the  light.  Where  the  principal  exposure  is  toward  the  south, 
greenish  grays  are  desirable,  but  if  toward  the  north  or  east,  with 
little  opportunity  for  sunshine,  the  light  yellows  or  creams  are  better. 
Two  shades  of  brown  often  give  a  satisfactory  finish. 
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LIGHTING,  VENTILATING,  AND  HEATING  THE  KITCHEN. 

The  housekeeper  has  to  spend  many  hours  a  dar  in  the  kitchen,  and 
suffícient  light  and  ventilation  are  necessary  not  only  to  conserve  her 
hoalth,  but  to  enable  her  to  perform  her  work  most  efficiently.  The 
kitchen  should,  therefore,  have  a  generous  number  of  Windows,  which 
próvido  both  light  and  ventilation.  In  general,  the  higher  the  Win- 
dows the  more  effective  they  are  for  providing  light  and  ventilation. 
The  air  of  the  room  rises  as  it  becomes  heated  and  to  let  it  escape  there 
should  be  at  least  one  oponing  closo  to  the  ceiling,  which  may  be 
secured  by  oxtending  ono  wíndow  to  the  top  of  the  room  and  by  having 
its  upper  sasb  easy  to  lower  and  to  raise  (as  all  sashes  should  be).  A 
window  polo  with  a  right  anglo  metal  top  is  a  great  help  in  lowering 
and  raising  windows.  When  the  carpenter  is  working  on  the  houso  a 
supply  of  these  should  be  made  and  kept  on  hand  for  they  will  fre- 
quently  be  neodcd. 

Instead  of  a  window  running  to  the  top  of  the  room,  small  windows 
may  be  placed  near  the  top.  To  save  space  these  may  be  over  cup- 
board,  table,  or  sink.  It  is  often  woll  to  givo  these  high  openings 
the  form  of  transoms  which  tip  instead  of  move  on  pulleys,  or  of 
casement  windows  which  swing  on  hinges  like  doors.  Special  ar- 
rangements  (usually  pulleys  or  other  commercial  devices)  must  be 
provided  for  opening  and  closing  these. 

In  a  room  where  cooldng  is  done  there  can  hardly  be  too  many 
windows.  It  is,  porhaps,  less  expensivo  and  certainly  more  satis- 
factory  to  cut  a  window  than  to  buy  a  hood  for  the  range  for  carrying 
away  smoke,  odor.?,  etc.  Glass  panels  in  doors  allow  light  to  pené- 
trate into  dark  places — closots  or  passageways.  Glass  transoms 
over  the  doors  may  be  made  to  furnish  both  light  and  ventilation  in 
such  places.  If  there  is  considerable  danger  of  breakage,  wire  glass 
should  be  used,  and  fro3ted  or  other  translucent  glass  can  be  solee ted 
when  it  is  desirable  to  cut  off  the  view,  or  some  of  the  substitutes  for 
stained  glass  may  be  applied  to  common  glass  for  this  purpose. 

In  the  Northern  States  during  cold  weather  good  ventilation  may 
be  secured  by  placing  a  board,  which  is  as  long  as  the  width  of  the 
window  and  any  dosirod  width,  beneath  the  lower  sash  of  the  window 
and  shutting  the  lower  sash  upon  it.  This  arrangement  will  admit 
air  between  the  two  sashes  without  drafts.    (See  fig.  1,  p.  8.) 

Very  good  ventilation  without  great  loss  of  heat  may  be  obtained 
by  use  of  window  screens  covered  with  cotton  cloth.  These  have 
the  advantage  of  allowing  the  outside  air  to  enter  without  producing 
a  draft,  and  they  also  keep  out  dust  and  dirt.  The  window  of  the 
pantry  or  storeroom  which  is  to  be  kept  open  in  winter  might  well  be 
covered  with  these  screens.  The  cloth  may  also  be  stretched  across 
the  window  and  fastened  with  thumb  tacks  or  ordinary  large-headed 
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tacks,  or  brass  rings  may  be  sewed  to  the  corners  and  slipped  over 
nails  or  hooks  in  the  sides  of  the  window  frame. 

Window  shades  or  blinds  are  necessary  at  sunny  windows.  At 
least  one  window  should  be  equipped  with  an  adjustable  shade  which 
can  be  pulled  over  either  the  upper  or  lower  sash  or  both.  Heavy 
window  draperies  are  not  suitable  in  a  kitchen;  if  thero  are  any  cur- 
tains  they  should  be  plain  and  of  inexpensive  cotton  material,  so  that 
they  can  be  easily  washed  and  frequently  renewed. 


Fio.  1.— Ventllation  wilhout  draíts secured  by  placing  a board  benealh 

lower  sash  of  window. 

Some  of  the  popular  styles  of  arehitecturo  require  windows  having 
many  small  panes  of  glass  to  each  sash,  but  such  windows  are  more 
dimcult  to  olean  than  those  having  one  or  two  large  panes. 

Owing  to  the  heat  given  oíT  into  the  room  while  food  is  being 
cooked,  the  kitchen  is  more  often  too  hot  than  too  cold.  However, 
in  the  cooler  parts  of  the  counfcry,  especialJy  where  houses  are  oíd 
and  the  walls  are  full  of  cracks  or  the  windows  are  loóse,  the  problem 
of  heating  the  kitchen  in  winter  is  greatly  simplified  if  means  are  taken 
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to  keep  the  cold  air  out  and  tbe  warm  air  in.  Various  means  of  accom- 
plishing  this  purpose  are  chinking  up  the  cracks  with  mud,  mortar, 
plaster  of  París,  putty,  or  commercial  crack  üller,  tacking  strip3  of 
cloth  or  weather  strips  around  doors,  windows,  and  over  cracks, 
and  banking  the  foundations  (which  are  generally  porous  and  full  of 
cracks  in  the  older  houses)  with  earth,  dry  leavcs,  hay,  straw,  etc. 
It  is  well  to  attend  to  these  matters  in  the  autumn. 

Double  or  storm  windows  are  an  advantage  in  cold  regions,  espe- 
cially  on  cold  sides  of  the  house,  as  they  save  fnel  by  keeping  out  much 
of  the  cold  air  which  would  otherwise  come  in  through  and  around 
the  windows.  One  or  more  of  the  double  windows  in  each  room  should 
be  provided  with  a  slide,  which  can  be  oponed  when  moro  ventilation 
is  desired.  Storm  windows,  in  a  large  measure,  prevont  the  windows 
from  becoming  coated  with  frost  and  not  only  help  to  keep  the  house 
plants,  which  are  often  kept  in  the  window,  from  becoming  frost- 
bitten,  but  tend  to  improve  the  lighting  of  the  room.  They  should 
be  fastened  in  place  with  screws  and  screw  eyes,  with  hooks  and 
staples,  or  in  some  similar  way,  so  that  they  may  be  easily  removed 
in  summer,  and  should  be  fitted  to  the  windows  and  then  numbered 

* 

to  correspond  with  them,  so  that  they  may  be  easily  put  in  place 
when  needed. 

STORM  PORCHES. 

In  regions  where  the  winter  is  severe  storm  porches  prevent  a  great 
deal  of  cold  from  coming  in  when  the  kitchen  door  is  oponed  and  can 
be  used  to  good  advantage  on  the  farm.  The  walls,  sides,  and  roof 
should  be  tightly  made  of  matched  boards,  should  fit  closely  together, 
and,  if  fastened  together  with  screws,  they  may  be  easily  taken 
apart  in  the  spring  and  stored  un  til  fall.  A  window  should  bo 
provided  in  the  door  or  in  ono  side  to  admit  light.  A  good  plan 
is  to  have  the  storm  porch  consist  of  a  permanent  light  wooden 
framework  to  which  the  solid  sides  can  be  screwed.  These  can  be 
replaced  in  summer  with  fine  wire  screens  and  the  solid  door  with  a 
screen  door.  The  doorway  into  the  house  should  also  have  its  screon 
door.  This  will  secure  the  double  screening  of  the  kitchen  or  other 
outside  door,  which  is  so  desirable  as  it  is  much  more  efficient  than  the 
single  screen  door  in  keeping  out  flies.  Such  a  "screen  porch"  is 
particularly  desirable  in  the  warmer  sections  of  the  country  where 
the  "fly  season"  is  long.  Where  a  storm  porch  is  desirable  but  not 
feasible,  an  extra  door  of  matched  boards  attached  to  the  outside 
of  the  door  frame  answers  the  purpose,  although  it  is  less  convenient. 

THE  SCREENED  PORCH. 

For  summer  in  the  Northern  States  and  for  all  the  year  use  in  the 
warmer  regions  of  the  country,  there  should,  if  possible,  be  a  screened 
porch  opening  off  from  the  kitchen  on  the  side  which  is  not  exposed 
50603o— Bull.  607—14  2 
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to  the  sun  during  the  hottest  part  of  the,  day,  where  in  warm  weather 
much  of  the  kitchen  work  may  bo  done.  There  are  some  advantages 
in  having  the  screened  porch  on  the  side  toward  the  garden  and 
opening  into  it.  But,  on  the  other  hand,  if  it  is  completely  screened, 
has  no  outsidc  door,  and  no  openings,  oxcepting  into  the  kitchen,  and 
is  large  enough  to  oíTer  a  place  where  dish  towels  and  mops  can  be 
dried,  supplies  stored,  and  garbage  and  other  forms  of  waste  kept 
teraporarily,  the  number  of  times  the  outside  kitchen  door  must  be 
opened  will  be  reduced  and  thus  the  danger  of  lotting  ílies  in  will  bo 
lessened.  In  cold  regions  the  screens  can  be  replaced  in  winter  with 
window  sash  or  solid  sides  and  the  porch  made  use  of  as  an  extra 
stororoom. 

SCREENS. 

All  windows  and  outside  doors  should  be  screened.  Cloth  or  wire 
netting  tacked  on  the  outside  of  windows  will  serve,  but  it  is  much 
better  to  have  wooden  or  metal  frames  the  full  size  of  the  windows 
covered  with  wire  netting  having  16  meshes  to  the  linear  inch.  This 
will  protect  against  both  flies  and  mosquitoes.  Each  scroen  should 
be  fitted  to  its  special  window  and  both  screens  and  windows  should 
be  so  numbered  that  they  may  be  matehed  up  without  dLfficulty. 
Springs,  a  weight  and  pulley,  or  other  self-dosing  devices  are  very 
desirable  for  screen  doors  which  should  cióse  tightly,  and  prcferably 
be  latched.  Otherwiso  they  are  useless  and  make  it  much  harder  to 
get  flies  out  than  if  there  were  no  screens. 

PLACING  OF  PERMANENT  EQUIPMENT  IN  THE  KITCHEN. 

Iu  planning  or  remodeling  the  kitchen,  the  work  table,  ice  box  (or 
other  place  for  the  storage  of  food  supplies),  dish  cupboard,  stove, 
sink,  and  set  tubs  1  (if  any)  should  be  so  located  that  the  tasks  in  the 
kitchen  may  bo  performed  most  conveniently  and  with  the  least  ex- 
penditure  of  time  and  energy,  which  means  they  must  be  near 
together,  but  must  not  interfere  with  freo  passago  from  one  to  the 
other.  Upon  the  location  of  the  last  threo  in  particular  depends  to  a 
certain  extent  that  of  the  chimney  and  water  pipes. 

The  greater  part  of  the  work  done  in  the  kitchen  is  that  associated 
with  the  processes  of  preparation  and  servico  of  the  food  and  of  clean- 
ing  up.  These  processes  consist  in  collecting  utensils  which  are  to  be 
used  at  the  work  table;  gathering  the  supplies  from  cellar,  pantry,  or 
ice  box;  preliminar}'  operations  at  table  or  sink,  such  as  mixing,  wash- 
ing  vegetables  and  fruits  or  meat,  cleaning  poultry  or  fish,  etc.;  cook- 
ing;  and  disposal  of  the  food  on  the  dining  table  or  else  in  pantry  or 
ice  box  for  future  use.  The  processes  of  cleaning  up  involve  disposal 
of  surplus  food;  putting  away  of  equipment  not  requiring  cleaning; 
collection  and  disposal  of  waste  and  soiled  dishes;  washing  dishes;  and 
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the  rostoring  to  their  proper  places  of  the  clean  dishes  and  cleaning 
utensils. 

In  performing  thosc  various  tasks  certain  distances  must  be  traveled, 
some  of  them  much  oftcner  than  others.  For  instanee,  it  is  necessary 
to  go  from  the  ice  box  to  the  cooking  table  or  pantry,  from  cooking 
table  or  paiitry  to  the  stove  or  sink,  and  in  sonie  houses  from  the 
pantry  to  the  cooking  tablo  very  mauy  times.  It  is  evidont  from  this 
that  to  shorten  the  distances  traveled  the  ice  box,  table,  sink,  and 
stove  sliould  be  placed  cióse  together  and  at  the  same  time  in  cióse 
proximity  to  the  dining  room  and  pantry.  Where  there  is  no  dining 
room  these  shonld  be  placed  together  near  the  pantry  in  one  end  of 


dining  room 


\—^~- PANTRY 

V    *  ^  1 


SINK 


Fig.  2.— Large  futehen  in  which  the  inconvenieot  arrangement  oí 
sink  and  table  makes  it  necessary  to  walk  loug  disuuces  in  pre- 
paring  and  sorving  a  mea!. 

the  kitchen,  which  should  be  used  strictly  for  the  preparation  of  tlie 
food,  the  other  part  of  the  room  being  reserved  for  eating. 

Figures  2  and  3  illustrate  how  time  and  strength  niay  be  wasted  in 
the  various  steps  of  these  processes  by  the  improper  location  of  the 
pantry,  stove,  table,  and  sink  with  referenco  to  the  dining  room.  The 
dotted  lines  represent  distances  traveled  in  the  preparation,  service, 
and  cleaning-up  processes  of  the  meal.  Those  traveled  most  fre- 
quently  are  iudicated  by  heavy  lines.  Figures  4  and  5  illustrate  how 
the  distances  illustrated  in  figures  2  and  3,  respectively,  may  be 
materially  shortened  and  time  and  labor  saved  by  bringing  the  stove, 
table,  and  sink  near  together  in  one  comer  of  the  room  near  the 
pantry  and  dining  room. 
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THE  KITCHEN  AS  LAÜNDRY. 

Sometimes  a  kitchen  is  used  as  a  laundry,  but  from  the  sanitary 
standpoint  it  is  wiser,  expense  permitting,  to  have  sepárate  rooms 
for  these  two  purposes.  However,  on  account  of  extra  expense  for 
plumbing,  fuel,  and  extra  labor,  it  may  be  desirable  tó  install  two  set 
tubs  cióse  to  the  kitchen  sink.  These  are  generally  covered  when  not 
in  use  and  thus  serve  as  a  sink  table. 

In  cases  where  set  tubs  are  out  of  the  question,  it  is  sometimes 
possible  to  have  a  low  sink  with  a  drain  and  to  place  ordinary  wooden 
tubs  over  this.    Each  tub  should  have  an  opening  in  the  bottom, 


DINING  R0OM 


Fro.  3.— Fairly  small  kitchen  in  which  dislances  traveled  in  pre- 
paring,  serving,  and  cloaning  up  after  a  meal  uro  unneeessarily 
long  dito  to  incnnvcnJcnt  location  of  sink  and  taMe. 

fittcd  with  a  cork  oí*  rubbcr  stop})er  for  the  casy  removal  of  water. 
A  pioce  of  hose  attached  to  the  faucets  will  serve  to  fill  the  tubs  and, 
where  there  is  no  water  heater,  to  fill  kettles  or  boilers  on  the  stove. 
A  hose  with  a  funnel  on  one  end  with  a  wire  to  attach  it  may  often 
be  made  to  serve  the  same  purpose  where  a  kitchen  pump  is  depended 
upon  as  a  water  supply. 

PROPER  HEIGHT  OF  THE  WORKING  SURFACE. 

The  top  of  the  stove  and  work  table,  the  bottom  of  the  sink,  or 
any  other  surface  upon  which  a  given  task  is  to  be  performed  should 
be  at  such  a  height  from  the  floor  that  the  housewife  can  work  easily 
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without  boing  obliged  to  stoop  or  raise  her  arras  unnecessarily. 
If  the  surface  is  too  low,  as  is  so  often  tho  case,  the  worker  must 
continually  raise  and  lower  the  upper  part  of  her  body  with  each 
motion,  while  if  it  is  too  high  she  must  lift  her  arms  in  such  a  way 
as  to  bring  unnecessary  strain  upon  the  muscles.  Both  of  these 
mean  a  needless  waste  of  energy  and  greatly  increase  the  labor  con- 
nected  with  kitchen  tasks.  They  can  be  avoided  by  raising  or  lower- 
ing  the  table,  etc.,  as  need  be,  which,  in  many  cases  may  be  done 
by  placing  the  table  upon  blocks  of  wood  preferably  hollowed  on 
top  to  prevent  tho  legs  of  the  table  from  slipping  (fig.  6),  or  better, 
by  having  the  table  legs  spliced.    Tlie  legs  of  tho  table  may  be  easily 
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kitchen  as  shown  in  figuro  2.   Th«  d  ¡atancos  trnveled 


nave  been  roducod  and  many  steps  saved  by  cutting  nnother 
door  into  the  diuing  room  and  by  moving  tho  table  and  sink  noaror 
to  stov»  and  pantry. 

cut  oíT  if  it  is  too  high.  Likewise  the  stove  can  be  blocked  up  or 
placed  on  shorter  legs  as  may  be  noeded. 

It  would  be  a  great  advantage  to  have  kitchen  tablea  made  so 
that  the  top  can  be  raised  or  lowered  at  will,  since  any  given  height 
is  not  most  conveniont  for  all  kinds  of  work.  For  instance,  in  using 
an  egg  beater  or  a  chopping  bowl,  a  lower  table  is  more  convenient 
than  would  be  one  of  the  right  height  for  kneading  bread.  Several 
tables  of  different  heights  are  convenient,  as  each  task  can  then  be 
performed  on  a  table  of  the  most  convenient  height.  Where  this 
is  not  feasible,  a  table  for  general  use  should  be  selected  of  such 
height  that  the  majority  of  the  kitchen  tasks  may  be  performed 
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upon  it  with  a  miniinum  of  s looping  or  unnecessary  muscular  strain. 
In  general  this  should  be  from  32  to  36  inches  high,  but  the  height 
will,  of  course,  vary  with  the  height  of  the  worker,  who  should  thcre- 
fore  test  the  matter  for  herself  by  trying  the  same  task  for  a  half  hour 
or  moro  on  tables  or  packing  box  es,  etc.,  of  difieren  t  heights  and 
delermine  at  which  height  she  can  work  without  strain  or  undue 
fatigue.  Tables  for  ironing  or  other  processes  where  considerable 
pressure  is  necessary  should  be  somewhat  lower  than  the  table  for 
general  use,  in  order  that  the  weight  of  the  body  may  be  utilized 
in  obtaining  the  pressure.  They  should,  howovor,  not  be  so  low 
that  the  worker  will  have  to  bend  over  too  much. 

Most  sinks  especially  are  too  low  for  even  a  woman  of  médium 
height  to  wash  dlshes  without  stooping,  and  it  would  be  better  to 
have  a  box  stool  for  a  child  or  short  person  to  stand  on  than  to 
obligo  a  tall  woman  to  stoop  to  a  low  sink.  The  bottom  of  the  sink 
should  not  be  less  than  30  inches  from  the  floor,  and  31  inches  is 
better  for  a  woman  of  average  height.  The  "built-in"  sink  can  be 
placed  at  the  proper  height  as  easily  as  any  other.  If  there  is  no 
way  to  raise  a  sink  which  is  too  low,  the  dish  pan  may  be  raised  to  a 
convenient  height  by  placing  it  on  a  rack  or  somo  other  utensil. 

THE  STOVE-ITS  LOCATION  AND  CHOICE. 

Before  choosing  a  stove  or  range  its  proper  position  in  the  kitchen 
should  be  determined.  Room  must  bo  allowod  for  the  hot-water 
boiler  (if  there  is  one),  and  it  need  not  necessarily  bo  placed  at  the 
sido  of  the  range,  but  may  be  suspended  from  the  cciling  and  need 
not  necessarily  be  cióse  to  the  range  if  space  is  limited.  It  must, 
however,  never  be  placed  bolow  the  lovel  of  the  range,  as  the  water 
will  not  circulato  and  heat  satisfactorily  under  this  condition.  As 
the  boiler  gives  oíí'considerable  heat  it  may  be  economical  sometimos 
to  put  it  a  little  distance  from  the  stove  and  where  this  heat  mav  be 
utilized.  Allowance  must  also  be  made  for  opening  the  oven  door 
rcadily.  The  oven  is  usuallv  on  the  right  and  the  fire  box  on  the 
left,  but  in  some  stoves  this  is  reversed.  Where  room  is  limited 
an  oven  door  which  opens  downward  instead  of  either  to  right  or 
left  is  a  convenience. 

The  floor  under  the  stove  or  range  should  be  made  of  or  covered 
with  some  fireproof  material.  A  built-in  base  of  cement  or  brick 
is  best,  but  when  this  is  impossible  some  one  of  the  composition 
materials,  made  of  a  mixture  of  cement  and  asbestos,  which  can  be 
bought  by  the  square  foot,  will  do  very  well  as  a  protection  for  the 
floor  and  also  for  the  walls  back  of  the  stove.  Sheets  of  zinc  or 
galvanized  iron  smoothly  laid  and  securely  tacked  are  useful  for 
these  purposes. 
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The  kind  of  cook  stove  chosen  will  also  he  determined  largely 
by  the  available  fuel  supply;  its  size  by  the  amount  of  work  to  be 
done  with  it.  It  should  be  of  reliable  make  not  only  to  insurc  good 
construction,  but  also  to  make  sure  that  parts  can  be  easily  renewed 
as  needed.  A  larger  range  than  is  needed  for  cookory  is  often  selected 
in  many  homes  where  the  kitchen  fire  is  used  for  cooking  and  for 
heating  the  house  in  cold  weather.  It  would  be  wiser  in  many  cases 
to  use  a  liquid  fuel  stove  in  summer  for  cooking  purposes  or  elso 
to  have  a  small  range  for  cooking  and  an  additional  heater  for  wann- 
ing  the  kitchen  in  winter,  thus  saving  fuel  and  avoiding  the  over- 
heating  of  the  house  in  summer.  In  houses  which  have  a  fu  ruaco 
or  other  central  heating  systcm,  the  kitchen  should  be  providod 
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Fio.  5.— Same  kitchen  as  that  shown  in  figure  3.  Stops  hava  bwu 
saved  by  putting  the  sink  and  table  in  mure  convenient  locations 
with  respect  to  pantry,  stove,  and  dining  room. 

with  a  radiator  or  hot-air  register  for  heating  purposes.  It  will 
then  be  possible  to  use  a  liquid-fuel  stove  for  cooking  in  winter 
as  well  as  summer,  and  the  price  of  a  kitchen  stove  or  rango  may 
be  saved  if  desirod,  as  both  types  of  stove  will  not  be  needed. 

THE  LOCATION  OF  THE  KITCHEN  SINK. 

The  place  of  the  sink,  like  that  of  the  stovo,  is  often  apparently 
settled  by  the  builders  of  the  house  without  roference  to  the  house- 
keeper's  convenience  and  the  position  of  the  other  kitchen  furniturc. 
If  there  are  water  pipes  or  drainpipes  to  be  considered,  their  position 
can  be  more  easily  changod  than  that  of  the  chimney,  and  should 
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be  so  changed  if  convenience  demands.  The  sink  is  usually  placed 
with  its  long  side  against  the  wall,  but  this  is  not  always  the  best 
plan.  Same  modern  houses  have  the  sink  near  the  middle  of  the 
kitchen,  so  that  it  may  be  used  from  both  sides  instead  of  from  one 
only.  Or,  it  may  be  convenient  in  some  rooma  to  have  the  end 
against  the  wall  and  the  faucets  there,  if  thore  is  running  water  in 
the  house,  as  there  should  be  if  possible.  This  reduces  the  danger 
of  breaking  dishes  by  hitting  the  projecting  faucets.  This  danger 
may  also  be  reduced  by  attaching  short  pieces  of  rubber  hose  to  the 
faucets.  The  sink  and  the  stove  should  be  near  together  to  save  a 
long  journey  across  the  kitchen  when  a  kettle  must  be  filled  or  emptied, 
but  not  so  near  that  the  heat  will  be  oppressive  when  working  at 
tho  sink.  It  should  be  where  there  is  good  light,  but  not  across  the 
main  window  of  the  kitchen,  and  should  always  be  placed  at  a  height 
most  convenient  for  the  worker,  as  discussed  under  "Proper  height 
of  the  working  surface." 

The  size  of  the  family  and  of  the  kitchen  must  determine  the  size 
of  the  sink,  but  a  short  sink  with  ampie  table  and  shelf  room  near  it 
may  be  more  convenient  than  a  long  sink.  Two  smaller  sinks,  one 
for  the  table  dishes  near  the  dining  room  and  the  other  for  general 
use  in  the  kitchen,  are  very  convenient. 

The  material  of  the  sink  should  be  the  best  available,  nonabsor- 
bent  of  groase  as  well  as  of  moisture,  and  there  should  be  no  cracks 
or  square  corners  to  increase  the  work  of  keeping  it  clean.  A  wooden 
sink  and  sink  spout,  even  when  they  receive  an  annual  coat  of  paint, 
will  absorb  moisture  and  groase  which  attract  inseets,  and  are  likely 
to  bo  swarming  with  bacteria  and  to  ¿ísour"  and  have  an  unpleasant 
odor.  Even  drain  boards  of  wood  are  not  recommended  unless 
they  have  a  waterproof  fínish  of  oil  or  paint.  If  a  wooden  sink  is 
necessary,  it  is  better  to  have  it  metal  lined,  providing  the  sheete 
of  metal,  which  is  usually  tin,  zinc,  galvanized  iron,  copper,  or  lead, 
aresoldered  where  they  are joined  and  all  parts  of  the  sink,  including 
the  tops  of  the  sides,  are  covorod  with  the  metal,  so  that  there  is  no 
chance  for  the  wood  to  absorb  moisture.  Anothor  plan  is  to  have 
a  cement  sink  builtinto  a  wooden  frame  and  lined  with  sheet  copper 
or  tin. 

Iron  sinks  of  good  quality  are  superior  to  wooden  ones,  sinco  they 
do  not  absorb  groase  or  moisture  and  are  durable.  They  are  easily 
kept  clean  if  smooth  (and  they  will  soon  wear  smooth),  but  they 
have  tho  disadvantage  of  neither  showing  dirt  ñor  proclaiming  their 
cloanliness.  Unless  the  front  is  protected  by  a  strip  of  wood,  the 
dresses  and  aprons  of  the  worker  are  likely  to  become  stained  with 
iron  rust.  A  soapstone  or  a  slate  sink  is  durable,  but  sometimes 
becomes  uneven  with  wear,  and  if  this  happens  much  brushing  and 
scrubbing  are  roquired  to  remove  the  sand  and  grease  which  gather 
in  the  depressions  when  vegetables  are  cleaned,  dishes  washed,  etc. 
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Like  iron,  they  do  not  show  whether  they  are  clean  or  not.  Enam- 
eled  iron  and  porcelain  sinks  are  probably  the  most  satisfactory, 
since  they  are  smooth  and  may  be  easily  kept  clean  and  last  well 
with  careful  use,  but  they  are  more  expensive  than  some  of  the 
other  kinds.  Perhaps  the  ideal  plan  is  to  haré  a  porcelain  sink 
for  the  tableware  in  the  kitchen  or  the  pantry  near  the  dining  room, 
and  an  iron  or  soapstono  sink  for  the  heavier  kitchen  ware. 

The  double  sinks,  with  one  basin  for  washing  and  another  for  drain- 
ing  dishes,  are  very  convcnicnt,  but  unfortunatcly  they  aro  relatively 
expensive.  A  small  sink  with  a  rubber  stopper  for  its  escape  pipo 
may  be  used  as  a  dish  pan  when  two  sinks  aro  used. 

The  wall  behind  the  sink  should  be  covered  with  some  material 
which  will  not  absorb  water  or  grease 
and  which  is  high  enough  to  hold  the 
faucets  if  there  are  any.  A  solid  back 
of  the  same  material  as  the  sink  reduces 
the  number  of  places  which  collect  dirt 
and  attract  insects.  Shcet  zinc  may 
be  used  when  a  solid  back  can  not  be 
obtained,  but  it  must  be  carefully  fitted 
and  held  in  placo  with  plenty  of  neatly 
sct  nails. 

It  is  importan t  that  the  sink  stand 
true  and  level,  for  if  it  does  not  there 
may  be  a  point  lower  than  the  drain 
where  water  can  settle.  Many  good 
sinks  are  built  with  a  slight  slope 
toward  the  drain.  In  case  water  is 
scarcc  and  it  is  difficult  to  flush  the 
drainpipe  properly  after  the  sink  has 
boen  used,  it  may  be  better  to  wash 
dishes  on  the  table  and  carry  away  the 
waste  water.  Openings  to  all  pipes  in 
tubs  and  sinks  should  be  screened  to 
preven t  clogging  of  the  drains. 

The  plumbing  should  be  easy  of 
access,  and,  therefore,  it  is  better  that 
there  should  be  no  closet  under  the 
sink.  Hooks  or  shelves  under  the 
sink  or  near  it  will  accommodate  everything  usually  kept  in  the 
dark,  often  musty,  '  'sink  closet"  of  older  kitchens.  A  ''sink 
closet"  can  be  kept  sweet  and  clean,  but  it  means  extra  work  to  do 
it.  It  is  far  wiser  to  have  things  in  sight  and  in  order  than  to  have 
the  extra  work  of  keeping  the  "sink  closet"  clean  or  run  the  risk  of 
havingit  an  untidy  place,  which  is  no  better  just  because  it  is  out  of 


Fio.  6— A  table  which  is  too  low  may 
be  raised  to  the  correct  hcight  by 
placing  under  each  leg  u  block  oí 
wood,  the  top  of  the  block  belng  hol- 
lowed  out  to  prevent  the  tablo  írom 
slipping. 
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sight.  If  there  is  a  shelf  under  the  sink  it  should  be  from  4  to  6 
inches  narrower  than  the  sink  and  at  such  a  height  that  one  can 
easily  clean  the  floor  under  it. 

There  should  be  a  wide  shelf  or  drain  board  on  each  side  of  the 
sink  on  a  lovel  with  the  rim  of  the  latter,  one  to  recoive  soiled  dishes 
and  the  other  clean  ones.  Some  housekeepers  havo  these  coverod 
with  zinc,  but,  as  in  all  other  places  where  it  is  used,  the  metal  must 
bo  noatly  fitted  and  closoly  fastened  down  so  as  not  to  leave  any 
chance  for  loóse,  rough  edges,  or  to  provide  breeding  places  for  insocts 
or  a  lodging  place  for  grease  and  dirt.  If  there  is  no  place  for  per- 
manen  t  shelves,  sliding  or  hinged  shelvos  may  be  usod.  A  right- 
handed  person  usually  holds  the  dish  in  the  left  hand  while  washing 
or  wiping  it,  and  tho  dishcloth,  dish  mop,  or  towei  in  the  right  hand. 
It  ia  convonient,  therofore,  to  have  the  dishes  move  from  right  to 
loft  as  they  pass  from  dish  pan  to  rinsing  pan,  and  from  rinsing  pan 
to  drainer  and  tray.  This  should  be  kept  in  mind  and  a  drain  board 
placed  at  the  left  of  the  sink. 

SHELVES,  CLOSETS,  ETC. 

In  planning  the  storage  places  in  the  kitchen  and  pantries,  the 
main  factors  to  be  considered  are  to  koep  each  articlo  near  the  place 
where  it  is  most  freqúently  used,  to  place  the  closets,  shelves,  and 
drawors  whoro  they  are  easily  accessible  and  easily  kept  clean,  where 
thoy  wiJl  not  be  in  the  way,  and  where,  as  far  as  possible,  they  will 
utilizo  space  otherwiso  wasted.  To  insure  cleanliness  they  should 
bo  made  of  good  wood,  free  from  holes,  knots,  or  other  roughnese 
Ukoly  to  catch  dirt  and  harbor  insects.  A  further  help  in  making 
shelvos  oasy  to  clean  is  to  loavo  a  small  space.  say  half  an  inch  wide, 
botween  the  back  odgo  of  tho  shelf  and  the  wall. 

Córner  closots  furnish  an  excellent  mothod  of  utilizing  space  often 
of  little  valué  in  the  room  otherwise.  Tho  triangular  space  is  not 
very  convenient  for  dishes.  but  serves  well  for  a  broom  and  cleaning 
closet.  Narrow  shelves  sometimos  economizo  space  better  than  wide 
ones,  for  all  the  articles  on  thom  can  be  easily  reachod,  whereas  on 
tho  wido  onos  oithor  part  of  tho  sholf  room  is  wasted  or  tho  thinga 
in  front  must  be  moved  to  got  at  thoso  behind.  A  shelf  not  more 
than  4  inches  wido  will  convoniently  hold  spices,  flavoring  extracta, 
baking  powder,  and  matorials  of  this  kind.  Fitting  deep  shelves 
with  shallow  boxes  or  "trays"  (light  wooden  boxes  with  sides  about 
four  inches  high  and  with  a  knob  or  handle  on  the  front  end  so  they 
can  be  conveniently  moved)  is  often  worth  while.  These  shallow 
boxes  can  be  filled  with  bottles,  cans,  and  other  small  articles  neatly 
arranged.  To  take  out  the  tray,  select  the  article  one  wishes,  and 
replace  the  tray  is  much  more  convenient  than  moving  a  large  num- 
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ber  of  things  about  on  tho  shclf  until  onc  finds  something  wbich  may 
be  at  the  back  of  it,  and  leaves  the  articles  in  much  better  order. 
Such  a  device  as  this  (and  it  can  bo  madc  at  horae)  has  been  tested 
and  proved  its  uscfulness. 

It  is  often  poor  economy  of  space  to  put  sholvos  all  tho  way  up  tho 
wall  of  a  high  room,  for  ovon  with  a  stepladdor  considorablo  offort  is 
roquirod  to  roach  tho  things  at  tho  top.  Cortainlyno  articles  which 
aro  used  at  al]  frequently  should  be  kept  on  high  shelvcs.  Practical 
houáokoopers  usually  koop  on  open  shelves  dishos  and  supplies  which 
aro  froquentJy  used  or  f rom  which  any  dust  can  bo  roadily  removed, 
and  in  closed  cupboards  those  which  are  soldom  used  or  which  dust 
might  injuro.  Howovor,  tho  gonoral  tondoncy  nowadays  seems  to  bo 
away  from  closed  cupboards.  If  doors  aro  usod,  ampie  space  should 
be  allowod  in  tho  room  for  thom  to  swing  out.  If  spaco  is  Umited, 
two  narrow  doors  may  bo  bottor  than  ono  wido  ono,  or  tho  doors  may 
bo  made  to  süde  instoad  of  swing.  Whero  an}r  kind  of  a  door  is 
impracticable,  a  curtain  on  a  spring  window-shado  fixturo  may  be 
usod,  but  it  should  bo  made  of  material  easy  to  tako  down  and  to 
wash  or  else  should  be  replacod  as  often  as  soilod.  Cilass  doors  have 
tho  advantago  of  displaying  the  contonts  of  the  shelves.  but  tho 
disadvantago  of  being  onsily  brokon.  In  tho  cellar  or  cool  pantry 
frames  with  wire  netting  may  be  used  in  place  of  doors  as  a  protection 
against  vermin. 

For  gonoral  use  in  the  kitchen  drawers  are  loss  conveniont  than 
shelves,  bocauso  more  work  is  roquirod  to  opon  and  shut  and  to  clean 
thom;  they  are  also  more  oxponsivo  than  open  sholvos.  For  towols 
and  cloths,  howovor,  a  few  aro  almost  indispensable.  Clean  oíd 
cloths  which  may  bo  thrown  away  after  use,  now  cheosocloth  for 
miscellaneous  purposcs,  squaros  of  scrim  or  flannol  for  straining, 
etc.,  and  oíd  nowspapors  for  wiping  stovo  and  for  other  usos  will 
bo  found  a  groat  convonionce.  A  chost  of  drawers  on  casters  or  a 
small  buroau  is  ofton  moro  convoniont  than  built-in  drawers. 
For  most  kitchen  purposcs  shallow  drawors  aro  bottor  than  doop 
onos,  bocauso  tho  contonts  requiro  loss  handling.  Ono  of  tho  kitchen 
cabinots  now  on  tho  markot  may  be  found  loss  exponsivo  to  install 
than  its  equivalont  in  closots.  shelvos,  bins,  ote,  and  it  will  often 
savo  much  of  tho  labor  of  proparing  moals  by  grouping  in  one  place 
the  ingrodionts,  appliancos,  and  working  space  required. 

CONCLUSION. 

In  planning  a  new  home  or  remodeling  an  oíd  one  it  should  always 
be  borne  in  mind  that  tho  placing  of  tho  stovo,  sink,  and  work  table 
in  such  a  way  as  to  socuro  tho  advantagos  discussod  in  the  preceding 
pages  will  savo  tho  housokeopor  many  steps  in  tho  tasks  of  tho  kitchen. 
Time  and  energy  will  also  bo  saved  if  the  shelves,  cupboards,  and 
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drawei-a  are  located  near  tho  place  where  the  supplies  or  equipnient 
which  they  are  to  contain  are  to  be  used,  and  they  will  bo  oven  more 
convonient  if  thoy  aro  so  planned  that  their  contente  may  be  easily 
and  quickly  romoved  or  roplaced.  In  solocting  tho  oquipment  only 
that  which  is  most  convonient  and  durablo  should  bo  purchased.  As 
in  any  woll  rogulated  workskop,  all  the  equipmont  nocossary  for  the 
convonienco  of  the  worker  should  bo  suppüed,  but  that  oquipment 
should  bo  installed  first  of  all  which  will  bo  used  most  ofton,  and  it 
shoulil  be  of  such  a  character  and  so  located  that  it  will  result  in  the 
groatoat  saving  of  labor. 
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ABOUT  8,000,000  WOMEN  work  every  day,  and 
ta  most  of  tliem  many  hours  a  day,  in  the  farm 
kitchens  of  the  United  States.  Making  these  kitch- 
ens  the  well-ordercd  workshops  they  deserve  to  he 
hecause  of  the  importance  and  amount  of  work 
done  in  theni  wonld  resnlt  in  lightening  and  making 
more  cnjoyahle  the  work  oí  a  large  proportion  of 
these  woraen.  It  is  the  purpose  of  this  hulletin  to 
give  information  and  make  suggestions  that  will  be 
helpful  in  doing  this. 
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THE  FARM  KITCHEN  has  been,  and  too  often  is  at  present,  liv- 
mg  room,  dining  rooin,  washroom,  laundry,  entry  from  ontdoors, 
and  passageway  to  othcr  parts  oi'  tho  liousi»,  as  well  as  i'ookroom. 
Even  in  houses  wheiv  it  is  possible  to  use  the  kitehen  for  the  prepara- 
tion  of  food  only,  it  is  very  often  far  too  large  and  is  used  for  work 
which  might  better  be  done  elsewhere. 

The  use  and  consequently  the  size  and  location  of  the  kitehen  vary 
greatly  in  dilferent  parts  of  the  eountry.  The  present  tendeney  is 
toward  small,  coinpact  kitchens  used  only  for  the  preparation  of  food. 
However,  elimate  atieets  sueh  niatters:  for  instanee,  the  detaehed  or 
semidetaehed  kitehen  of  the  far  South  niay  be  logieal  and  desirable 
in  so  far  as  it  nieans  a  eooler  house.  Even  so,  it  means  more  steps  and 
added  cost  of  construction. 

Each  housekeeper  must  study  her  own  conditions  and  decide 
whether  it  is  best  for  herself  and  her  household  to  niake  the  kitehen  a 
"  genera  1-purpose  "  room,  or  whether  another  plan  is  feasible  and  will 
result  in  more  comfort  for  all. 

LOCATION  OF  THE  KITCHEN. 

The  best  location  for  the  kitehen  is  on  a  córner  of  the  house  or  in 
a  wing  or  an  ell  where  there  can  be  windows  on  at  least  two  si  des,  so 
as  to  obtain  light  from  more  than  one  direction  and  cross  ventilation. 
Whether  the  chief  exposure  shall  be  north,  east,  south,  or  west  is  a 
matter  governed  by  individual  preference  and  local  conditions.  A 
kitehen  which  receives  the  morning  sun  is  usually  desirable. 

The  kitehen,  as  well  as  all  other  rooms  in  the  farmhouse,  should  be 
so  located  with  reference  to  the  barn  and  other  outbuildings  that  the 
prevailing  winds  will  not  bring  unpleasant  odors  or  flies  from  them. 
Also,  if  possible,  it  should  be  in  a  part  of  the  house  where  dust  will 
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not  be  blown  through  the  opon  windows  and  doors  from  tho  road. 
Seeding  haré  ground  aruund  tho  kitehen  and  making  the  necessary 
paths  of  eement  or  soine  similar  permanent  material  will  also  keep 
much  dust  from  being  blown  and  carried  into  the  kitehen  as  well  as 
make  tlie  view  inore  attractive.  A  tidy.  wp II -ordo red  backyard  can 
not  fail  to  givo  pleasnre  to  the  workers  indoors.  Undesirable  features 
in  the  view  can  often  be  cnt  off  bv  a  hedge  or  a  scrcen  of  vinos,  and 
the  plaeing  of  a  shrub  or  gionp  of  flowering  plañís  will  often  do 
mneh  to  impío  ve  the  outlook. 

RELATION  TO  OTHER  PARTS  OF  THE  HOUSE. 

While  the  kitehen  is  the  eenter  and  workshop  of  the -borne,  its  work 
also  extends  more  or  less  to  other  parís  of  tlie  house.  In  planning  or 
building  a  borne,  it  is  of  greaíest  importanee  that  the  relation  of  the 
kitehen  to  the  other  rooms  be  considered.  Tlu«  kitehen  work  is  most 
elosely  associaíed  witli  the  pantry.  tho  dining  room,  and  the  cellar, 
woodshed,  or  other  storeroom.  These  sbould  l»e  as  near  and  con- 
venient  as  possihle  to  the  kitehen  so  tliat  the  journeys  which  mnst  be 
made  so  often  between  these  rooms  will  be  short,  t luis  saving  many 
steps  and  much  time. 

Other  parís  of  the  house  which  are  elosely  related  to  the  kitehen. 
although  to  a  less  extent,  are  the  entry.  or  other  place  where  wraps 
are  left:  the  washroom:  tlie  laundrv:  the  living  room:  and  the  Wd- 
rooms.  where  childron  musí  froquently  be  cared  for.  Wherever  pos- 
sible  these  rooms  sbould  be  within  easy  aceess  of  the  kitelien. 

The  j>ant  ry  sbould  be  so  loeated  that  it  is  convenient  to  botb 
kitehen  and  dining  room.  which  means  that  it  musí  be  near  or 
adjaeent  to  botb.  To  meet  tho  latter  condit  ion,  "it  is  often  placed 
between  the  dining  room  and  the  kitehen  and  is  then  designed  fo 
be  used  botb  for  the  preparation  of  food  and  for  the  storage  of 
food,  food  supplies,  china,  table  linón,  kitehen  towels,  etc.,  and  has 
the  added  advantago  of  shutting  olí  mnch  of  the  noise  and  odor  of 
cooking.  If  it  is  narrow  in  proportion  to  its  lengtb  and  loeated 
longthwiso  between  tho  two  rooms,  it  does  not  very  appreciablv 
increase  the  distance  which  mnst  be  traveled  from  the  kitehen  to 
the  dining  room. 

Two  pantrios  are  sometimos  dosirable.  One  of  i  líese  is  genera  lly 
used  for  tho  preparation  of  food  and  storage  of  food  and  supplies, 
while  the  other  is  used  as  a  serving  pantry  and  eontains  eounter  space. 
shelves.  and  drawers  for  the  storage  of  dishos  and  table  linen,  and  a 
sink  for  washing  the  dishos.  Tn  this  case  the  sink  in  the  kitehen 
would  be  used  for  washing  and  cleaning  meat,  vegetables,  and  cook- 
in^  utensils. 

Space  sbould  be  provided  in  the  kitehen  and  within  easy  access 
of  the  pantry  and  dining  room  for  the  worktable,  sink,  stove,  and 
ice  box.  It  is  also  desirable  that  provisión  be  made  for  filling  the 
ice  box  from  either  the  outside  of  the  house  or  the  entry,  so  that  the 
person  filling  it  will  not  be  obliged  to  enter  the  kitehen.  This  will 
save  much  mopping  and  cleaning.  Refrigerators  can  be  purchased 
which  aro  fitted  with  a  door  on  the  side  or  back  of  the  ice  chamber, 
and  an  opening  corresponding  to  this  door  may  l>e  cnt  in  the  wall 
of  the  house  and  the  chest  filled  from  outside.  If  a  scrcen  is  pro- 
vided, the  door  may  be  left  open  in  winter.  so  that  the  food  may  be 
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kept  cold  without  ice.  When  this  is  done,  the  window  frame  should 
be  tightly  joined  to  the  refrigerator,  so  that  cold  air  may  not  come 
into  the  kitchen  as  wcll. 

A  shed  or  bin  for  the  storage  of  fuej,  and  other  general  storage 
room,  should  be  located  within  easy  access  of  the  kitchen  and  on  the 
same  level  with  it. 

A  sepárate  room  should  be  provided  for  laundry  work  wherever 
possible.  There  should  also  be  a  washroom  and  place  for  those 
coming  in  from  out  of  doors  to  lea  ve  their  coats,  overa  lis,  and  niuddy 
boots  and  overshoes.  Such  a  room  should  be  on  the  shortest  and 
most  direet  line  of  travel  from  the  barns  to  the  dining  room.  so  that 
there  will  be  no  temptation  to  use  the  kitchen  instead  for  these  pur- 
poses.  Brooms,  niops,  and  other  cleaning  equipment  may  be  con- 
ven iently  stored  in  this  room  or  a  closet  leading  from  it.  The  wash- 
room is  sometimes  combined  with  the  laundry,  and  although  this 
may  not  be  an  ideal  arrangement,  it  is  preferable  to  using  the  kitchen 
as  a  washroom.  For  sanitary,  esthetie,  and  other  reasons,  if  either 
a  bedroom  or  a  bathroom  is  needed  on  the  ground  floor,  it  should 
not  open  direet ly  into  the  kitchen  or  the  dining  room. 

The  kitchen,  and,  so  far  as  possible,  all  of  the  rooms,  pantries,  and 
passageways  into  which  the  liousekeeper  is  likely  to  go  often  from 
the  kitchen  should  be  on  the  same  level.  Stops  between  kitchen  and 
dining  room,  or  kitchen  and  porch,  waste  time  and  strength,  are  dan- 
gerous,  and  may  be  the  cause  of  broken  dishes  and,  what  is  worse, 
broken  bonos.  Moreover,  in  now  buildings  they  add  to  the  cost  of 
construction,  while  in  remodeled  h mises,  although  they  may  simplifv 
roblems  in  building,  they  lessen  convenience.  If  for  any  reason 
itchen,  dining  room,  and  storerooms  can  not  be  on  the  saine  level, 
the  kitchen  should  be  where  most  light  and  air  are  available. 

Basement  kitchens  are  undesirable  because  the  extra  stops,  the 
dampness,  poor  vent  ihit  ion,  and  hick  of  li<rht  which  aro  likely  to  pre- 
valí in  such  rooms  may  all'ect  the  health  of  the  worker  and  favor  the 
activity  of  bacteria  and  molds  which  cause  the  spoiling  of  food.  If, 
however,  there  must  be  a  basement  kitchen,  a  dumb-waiter,  or  "  Hit," 
is  an  importan!  and  useful  addition. 

A  refrigerator,  o  cold  pantry.  a  window  box.  or  a  food  safe  should 
be  on  the  same  level  as  the  kitchen  to  save  time  and  labor  and  for 
sanitary  reasons.  AVhere  the  kitchen  is  on  the  ground  floor  and  the 
food  must  be  stored  in  the  cellar,  a  dumb-waiter  is  again  desirable. 

SIZE  OF  THE  KITCHEN. 

- 

In  detennining  the  size  of  the  kitchen  the  liousekeeper  must,  first 
of  all,  make  a  decisión  i*egarding  the  uses  to  which  the  kitchen  is  to 
be  put.  If  the  meáis  are  eaten  in  the  kitchen  a  largor  room  is  re- 
(juired  tlian  if  it  is  used  for  cooking  onlv.  A  small  kitchen  may 
serve  if  the  farm  is  near  a  town  where  supplies  and  cooking  utensils 
may  be  purchased  as  desired,  and  wliore  depondence  is  not  placed  on 
farm  helpers  who  must  of  nocessitv  l^e  inmutes  of  the  farmhouse, 
while  a  much  largor  kitchen  is  required  on  a  farm  remote  from  the 
base  of  supplies,  where  many  i>eople.  including  farm  helpers  as  well 
as  the  f armer's  own  family,  must  be  fod,  and  where  provisión  must 
be  made  for  the  storage  of  largo  quantities  of  supplies  and  a  much 
greater  number  of  cooking  utensils.    Where  the  kitchen  is  used  only 
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for  the  preparation  of  food  for  an  average  family,  120  square  feet 
of  floor  space  is  ampie. 

On  the  large  farm  during  harvest  the  feeding  of  numbers  of  extra 
men,  or  extra  work,  such  as  fruit  and  vegetable  canning  in  the  farm- 
house,  causes  a  temporary  deniand  for  a  large  kitchen.  It  is  better, 
however,  to  have  an  extra  kerosene  stove  and  to  establish  a  temporary 
kitchen  and  dining  room  on  a  porv.h,  in  a  shed,  or  in  another  room 
for  such  occasional  use  than  to  have  a  large  kitchen  and  to  travel 
over  its  great  distances  all  the  year  around. 

FLOOR.  WALLS,  CEILING,  AND  WOODWORK. 

AJI  surfaces  in  the  kitchen,  whether  on  floor,  walls,  or  ceiling, 
should  as  far  as  possible  be  plain  and  free  f rom  cracks,  ridges,  mold- 
ings,  and  raised  forms  of  ornamentation,  for  such  places  not  onlv 
coTlect  dust  and  dirt  and  thus  increase  the  diñiculty  of  keeping  a 
room  clean,  but  also  muy  harbor  ants,  roaches,  and  other  pests.  Tho 
materials  used  in  the  kitchen  on  either  walls  or  floor  should  be 
nonabsorbent  and  easy  to  keep  clean. 

FLOOR. 

What  is  the  best  material  for  the  kitchen  floor,  or  the  most  practi- 
cal  flnish,  or  the  most  satisfactory  covering,  is  a  much  discussed 
question.  All  agree,  however.  that  the  unfinished  wooden  floor  is 
hard  to  clean.  Painting,  oiling,  or  covering  it  with  some  wash- 
able  material  will  save  much  labor.  An  unfinished  wood  floor  re- 
quires  frequent  scnibbings.  which.  no  matter  how  thorough,  can  not 
remove  the  s])ots  and  stains  from  some  kinds  of  wood,  while  they 
cause  the  surfaee  of  others  to  sliver  and  become  rough. 

Maple  is  one  of  the  woods  most  used  for  kitchen  floors.  It  is 
smooth  and  verv  durable  and  when  oiled  is  proof  against  grease  and 
water  stains.  Long-leaf,  or  Georgia,  pine  and  Douglas  íir,  or  red 
spruce,  are  other  desirable  kinds  and  may  be  painted  or  oiled.  Any 
kind  of  wowlen  flooring  should  be  well  seasoned  before  it  is  laid,  to 
lessen  the  shrinking  and  swelling  due  to  changes  in  temperature 
and  atmospheric  conditions.  If  there  are  cracks  in  the  floor,  they 
should  be  íilled  with  putty  or,  better,  with  one  of  the  special  prepara- 
tions  for  the  purpose. 

There  are  a  variely  of  concrete  and  so-called  "  composition  ?'  floor 
materials  now  on  the  niarket  which  are  a  d  ver  ti  sed  for  use  in  kitchens. 
They  are  often  easy  to  clean  and  do  not  absorb  grease  and  water 
when  new,  but  somé  of  them  lend  to  crack  and  chip  with  wear  and 
then  are  cíimcult  to  keep  in  order.  Some  ai*e  also  ruther  hard  and 
fatiguing  to  stand  on,  though  (his  drawback  can  be  overeóme  some- 
what  by  using  mals  of  rubber,  cork,  or  some  other  resilient  material. 
The  special  paints  now  on  the  market  make  concrete  floors  easier  to 
cure  for,  less  dusty,  and  more  dumble. 

Linoleum  is  a  very  satisfactoiT  covering  for  the  kitchen  floor.  It 
is  relativelv  durable,  comfortable  for  the  feet,  and  easy  to  clean. 
It  is  manufactured  in  a  variety  of  colors,  designs,  and  qualities;  the 
better  grades  will  be  found  most  economical  in  the  long  run.  Var- 
nishing  or  waxing  linoleum  is  said  to  protect  the  surfaee  and  make  it 
wear  longer. 
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Floor  oilcloth  is  cheap  and  easily  cleaned,  but  wears  out  quickly. 
Floor  coverings,  such  as  carnets  and  mattings,  which  hold  dust  and 
dirt,  are  unsuited  to  the  kitchen. 

Whatever  the  material  of  the  kitchen  floor,  or  the  covering  used  on 
it,  constant  scrubbing  and  the  excessive  use  of  soap  and  water  will 
injure  the  surface.  Much  care  should  be  taken,  tlierefore,  not  to  drop 
food  materials  on  the  floor.  Spreading  papéis  where  food  is  likely 
to  be  dropped  or  grease  to  be  spattered  will  save  labor  in  the  end.  Á 
soft  brush  or  dust  mop  will  keep  a  floor  in  bctter  condition  than  a 
broom  and  render  mopping  less  frequently  necessary.  A  dish  mop  of 
hotel  size  kept  in  a  convenient  place  and  used  to'  reinovo  drops  of 
water  or  other  liquids  accidentally  spilled  will  save  frequent  scrub- 
hing of  the  entire  floor,  and  when  dampened  and  wrung  nearlv  dry 
can  be  used  to  remove  spots  or  dust.  Tf  so  used  it  will  often  prevent 
dirt  from  being  carried  from  one  part  of  the  room  to  another. 

WALLS  AND  CEILING. 

The  commonest  and  most  generally  satisfactory  material  for  the 
walls  and  ceiling  of  the  farni  kitchen  is  plaster.  *  The  niortar  must 
be  properly  mixed  and  applied  to  prevent  the  developnient  of  cracks 
and  blisters  and  injury  to  the  surface  fínish.  For  the  sanie  reason, 
freshlv  plastered  walls  should  be  allowed  to  dry  thoroughly  before 
the  linishing  surface  is  applied.  Instead  of  plaster,  some  of  the  coni- 
position  boards  that  do  not  warp  may  be  used.  They  may  be  painted 
or  pape-red  and  varnished,  but  before  this  is  done  nail  hoíes  should  be 
filled  with  plástic  filler  made  for  the  purpo.se.  Steel  wall  and  ceil- 
ing co  veri  ngs  are  durable  when  they  are  kept  well  painted  to  prevent 
rusting  by  steam.  Tile  and  vitrified  brick,  well  glazed  and  matched, 
atl'ord  an  excellent  wall  surface,  but  they  are  costly.  Meüil  tiles  are 
cheaper  and  nearly  as  sat  isfatcory. 

The  most  desirable  linish  for  walls  and  ceiling  is  one  that  will  not 
peel  oif  or  crack  and  that  can  be  easily  washed  or  verv  cheaply  and 
readily  renewed.  A  good  oil  paint  gives  general  satisfaction :  it  can 
be  brushed  oíf  with  a  dry  wall  brush  or  cleaned  more  thoroughly  with 
a  damp  cloth  and  mi  Id  soap.  Wall  paper,  unless  varnished,  is  very 
easily  loosened  by  the  steam  from  cooking.  A  wall  covering  ré- 
sembling  oilcloth  is  somewhat  more  expensive,  but  it  is  more  durable, 
and  has  a  smooth,  washable  surface.  Water  must  be  used  very 
sparingly  on  a  wall  covering  of  this  kind,  for  if  it  seeps  in  the  seams 
the  paper  will  be  loosened. 

The  best  color  or  tint  for  the  kitchen  walls  is  determined  by  the  lo- 
cation  and  liffhting  of  the  room.  Light  colors  are  preferable  for 
dark  rooms,  because  they  reflect  and  diffuse  the  light  into  darker 
portions  of  the  room,  while  dark  colors  absorb  a  much  larger  propor- 
tion  of  the  light.  Where  the  principal  exposure  is  toward  the  south, 
greenish  grays  are  desirable,  but  if  toward  the  north  or  east,  with 
little  opportunity  'for  sunshine,  the  light  yellows  or  creams  are  bet- 
ter.    Two  shades  of  brown  often  give  a  satisfactory  finish. 

WOODWORK. 

The  woodwork  should  lie  painted,  or  stained  and  shellacked.  A 
final  coat  of  enamel  paint  or  outside  varnish  is  desirable  for  such 
portions  of  the  woodwork  as  need  cleaning  most  frequently. 
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LOCATION  OF  DOORS  AND  WINDOWS. 

The  location  of  the  doors  and  windows  in  a  kitchen  lias  much  to 
do  with  making  it  a  conveniont  and  comfortable  workshop. 

Doors  divide  the  wall  spaee  and  establish  paths  of  t nivel,  thus 
influcncing  the  placing  of  equipment,  and  should  be  no  more  nu- 
merous  than  necessarv. 

There  should  ahrays  be  one  door  from  the  kitchen  leading  out 
of  doors.  either  direetly  or,  better.  through  a  short  passageway,  and 
also  an  easy  communication  between  the  kitchen  and  the  dining 
room.  The  doors  between  the  kitchen,  the  dining  room,  and  the 
pantry  should  be  made  to  swing  both  ways,  so  that  they  may  be 
easily  opened  when  both  hands  are  full.  Such  doors  should  have 
a  glass  panel,  so  that  persons  approaching  from  opposite  direetions 
can  see  each  other  and  avoid  colliding,  and  they  should  also  be 
provided  with  some  form  of  door  check  so  that  they  can  be  kept 
wide  open  when  so  desired.  A  hook  and  staple  will  answer  the  pur- 
]K)se.  if  one  does  not  care  to  use  some  one  of  the  special  eommercial 
de  v  ices. 

Glass  panels  in  doors  leading  i  uto  dark  closets  or  passageways 
will  also  be  found  convenient.  as  will  glass  transoms  over  the  doors. 
If  there  is  considerable  danger  of  breakage,  wire  glass  should  be 
used.  and  frosted  or  other  translucent  glass  can  be  selected  when 
ii  is  desi rabie  to  cut  off  the  view. 

Windows  serve  the  two-foM  pui-j)ose  of  supplyiiig  light  and  venti- 
lalion  and.  in  general,  will  do  this  most  effect'iveiy  in  the  kitchen 
if  placed  rather  high,  about  ')\  feet  above  the  floor.  The  air  of  the 
rooin  rises  as  it  becomes  heated.  and  to  let  it  escape  there  should  be 
an  outlef  cióse  to  the  ceiling.  •  Broad,  short  windows  of  either  the 
double-hung  or  the  casement  type.  not  more  than  a  foot  below  the 
ceiling,  are.  perhaps.  best  for  this  purpose,  and,  to  save  space,  may 
be  over  cupbourd.  table.  or  sink.  If  the  upper  sashes  of  the  double- 
hung  windows  are  equipped  with  round  metal  sockets  of  a  type  that 
will  prevent  the  hook  from  slipping,  they  can  be  easily  lowered  and 
raised  with  a  window  }x)ie  having  a  right-angle  metal  hook.  "When 
t lie  carpiMiter  is  working  on  the  house.  a  sup]>ly  of  poles  should  be 
made  and  kept  on  hand  where  they  are  frequently  needed.  Besides 
looking  very  attractive.  the  i  hief  advantage  of  the  casement  window 
is  that  the  entire  space  is  etf'eetive  for  ventilation. 

Some  of  the  popular  types  of  architecture  require  windoAvs  having 
many  small  panes  of  glass  to  each  sash.  Although  such  windows  are 
sornewhat  more  diftícult  to  clean  than  those  having  one  or  two  large 
panes,  this  disadvantage  may  be  overlooked  because  of  the  pleasing 
eíTeet. 

Window  shades  or  blinds  are  necessary  at  sunnv  windows.  At 
least  one  window  should  be  equipped  with  an  ad  justarle  sha  de,  which 
can  bí»  pulled  over  either  the  upper  or  lower  sash  or  both.  Heavy 
window  d  ra  per  i  es  are  not  su  i  table  in  a  kitchen;  if  there  are  any 
curtains  they  should  be  plain  and  of  inexpensive  cotton  material,  so 
that  they  can  be  easily  washed  and  frequently  renewed. 
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METHODS  OF  VENTILATING,  HEATING,  AND 
ARTIFICIAL  LIGHTING. 

The  housekeeper  has  to  spend  many  hours  a  day  in  the  kitchen, 
and  suflieient  ügnt  and  ventilation  are  necessary  not  only  to  conserve 
her  health  but  to  enable  her  to  perform  her  work  most  efficiently. 
In  the  Northern  States  d  11  ring  cold  weather  good  ventilation 

may  be  provided  bv 
placing  a  hinged  board, 
which  is  as  long  as  the 
width  of  the  window 
and  any  desired  width, 
beneath  the  lower  sash 
of  the  window  and 
shntting  the  lower  sash 
upon  it  (fig.  1).  This 
arrangement  will  ad- 
mit  air  between  the  two 
sashes  without  drafts. 

Very  good  ventila- 
tion, without  great  loss 
of  heat,  may  be  ob- 
tained  by  the  use  of 
window  sereens  cov- 
ered  with  eotton  cloth. 
These  ha  ve  the  advan- 
tage  of  allowing  the 
outside  air  to  enter 
without  producing  a 
draft.  and  they  also 
keep  out  dust  and  dirt. 
The  window  of  the 
pantry  or  storeroom, 
which  is  to  be  kept 
open  in  winter,  might 
well  be  covered  with  a 
screen  of  this  kind. 

Double,  or  storm. 
windows  are  an  advan- 
tage   in   cold  regions, 
especially  on  cold  sides 
of  the  house,  as  they 
save  fuel  by  keeping 
out  much  of  the  cold 
air  which  would  other- 
wise  come  in  through 
of  the  double  windows 
can  be  opened 
desired.    Such  windows,  in  a  large 
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1. — Hinged  window  ventilntor.    By  meaos  of  this 


defvice  frcsh  air  can  t>»'  udmitted  into  a  rooni  without 
drafts. 


and  around  the  windows.  One  or  more 
in  eacli  room  should  be  pi*ovided  with  a  slide  which 
when  more  ventilation  is 
measure,  prevent  the  glass  from  becoming  coated  with  frost  and  the 
house  plants,  which  are  often  kept  in  the  window,  from  becoming 
frost  bitten.  The  double  windows  should  be  fastened  in  place  with 
screws  and  screw  eyes,  with  hooks  and  staples,  or  in  some  similar  way, 
so  that  they  may  be  easily  removed  in  summer ;  they  should  be  fitted 
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to  the  individual  windows  and  numbered  or  marked  when  they  are 
taken  dovvn  so  that  it  will  be  easy  to  see  where  each  belongs  when  the 
time  comes  to  put  them  on  again. 

Much  work  in  the  kitchen  must  l>e  done  by  artificial  light,  especially 
in  parts  of  the  country  where  the  days  are  very  short  during  the 
winter,  and  every  effort  should  be  made  to  devise  an  adequate  system 
so  that  the  housekeeper  and  her  helpei-s  will  not  need  to  strain  their 
eyes  and  nerves  because  of  lack  of  light.  A  central  light  i  ng  system 
is  more  convenient  than  lamps,  but  even  with  it  thought  must  be 
given  to  placing  the  lights  to  the  best  advantage.  The  stove,  the 
sink,  the  worktable,  and,  if  possible,  the  ice  box,  should  be  well 
lighted.  Reflectors  behind  wall  lanips  or  lights  will  help  in  throw- 
ing  the  light  where  it  is  most  needed,  and  light,  smooth  walls,  ceil- 
ing,  and  furnishings  reflect  light,  while  dark  rough  oncs  absorb  it. 

PORCHES  AND  SCREENS. 

In  regions  where  the  winter  is  se  ve  re  a  storm  porch  prevenís  a 
great  deal  of  cold  from  coming  in  when  the  kitchen  door  is  opened 
and  can  be  used  to  good  advantage  on  the  fann.  The  walls,  sides, 
and  roof  should  be  tightly  made  of  matched  boards.  and  should  fit 
closely  together;  if  fastened  together  with  screws  they  inay  be  easily 
taken  apart  in  the  spring  and  stored  until  fall.  V  window  should  be 
provided  in  the  door  or  in  one  side  to  admit  light.  A  good  plan  is  to 
ha  ve  the  storm  porch  consist  of  a  permanent  light  wooden  frame- 
work  to  which  the  solid  sides  can  be  screwed.  These  can  be  replaced 
in  summer  with  screens  and  the  solid  door  with  a  screen  door.  The 
doorway  into  the  house  should  also  ha  ve  a  screen  door.  This  pro- 
vides for  don  ble  screening  of  the  outside  door,  which  is  much  more 
efficient  than  the  single  screen  door  in  keeping  out  flies.  Such  a 
"screen  porch"  is  particularly  desirable  in  the  warmer  sections  of 
the  country,  where  the  "fly  season"  is  long.  Where  a  storm  porch 
is  desirable  but  not  feasible,  an  extra  door  of  matched  boards  at- 
tached  to  the  outside  of  the  doorframe  partly  answers  the  purpose, 
although  it  is  less  convenient. 

All  windows  and  outside  doors  should  be  screened.  Cloth  or  wire 
netting  tacked  on  the  outside  of  windows  will  serve,  but  it  is  much 
better  to  havc  wooden  or  metal  frames  the  fu  11  size  of  the  windows 
covered  with  wire  netting  having  10  meshes  to  the  linear  inch,  which 
will  keep  out  both  flies  and  mosquitoes.  Each  screen  should  be  fitted 
to  its  special  window,  and  both  screens  and  windows  should  be  so 
numbered  that  they  may  be  matched  up  without  difficulty.  Springs, 
a  weight  and  pulléy,  or  other  self-closmg  devices  are  very  desirable 
for  screen  doors,  which  should  cióse  tightly  and  preferably  be 
latched. 

For  summer  in  the  Northern  States  and  for  all  the  year  use  in 
the  warmer  regions,  there  should.  if  possible,  l>o  a  screened  porch 
opening  from  the  kitchen  on  the  side  that  is  not  exposed  to  the  sun 
during  the  hottest  part  of  the  day.  Tn  warm  weather  much  of  the 
kitchen  work  may  be  done  on  this  porch  and  meáis  also  might  be 
served  there.  There  are  some  advantages  in  having  the  screened 
porch  on  the  side  toward  the  garden  and  opening  into  it.  But,  on 
the  other  hand.  if  it  is  completely  screened.  has  no  outside  door  and 
no  openings,  except  into  the  kitchen,  and  is  large  enough  to  afford 
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space  where  dish  towels  and  mops  can  be  dried,  supplies  stored,  and 
garbage  and  other  forms  of  waste  kept  temporarily,  the  number  of 
times  the  outside  kitchen  door  must  be  opened  will  be  reduced  and 
thus  the  danger  of  letting  flies  in  will  be  lessened.  In  cold  regions 
the  screens  can  be  replaced  in  winter  with  window  sash  or  solid  sides 
and  the  porch  used  as  an  extra  storeroom. 

Bronze  wire  screening  guaranteed  to  be  rustless  is  perhaps  the 
most  durable  kind,  but  is  comparad vely  expensive.  Monel  metal 
and  galvanized  wire  are  other  types  of  screening  less  expensive  than 
bronze,  but  more  rust  resistant  than  the  ordinary  japanned  wire. 
Monel  metal  has  the  added  advantage  of  not  having  the  sheen  that 
makes  bronze  and  galvanized  wire  screening  rather  conspicuous. 
The  cheaper  steel  wires  can  be  made  more  durable  by  painting. 
Cotton  netting  will  keep  out  flies  and  other  insects,  but  is  easily 
torn  and  has  to  be  renewed  frequcntlv. 

WATER  SUPPLY. 

An  adequate  water  supply  in  a  kitchen  is  as  essential  as  a  íire  to 
cook  with.  Water  is  needed  in  ahnost  every  step  of  the  preparation 
of  food  and  is  indispensable  in  cleaning  utensils  and  other  equip- 
ment.  It  is  a  waste  of  the  time  and  energy  of  the  housekeeper  and 
her  helpers  to  carry  water  from  an  outdoor  pump  or  well  when  in 
many  cases  it  might  be  piped  in  and  a  sink  and  drain  installed  for 
earrying  olí  waste.  Directions  for  installing  various  kinds  of  water 
supply  and  sewage  disposal  systems  are  given  in  other  publications 
of  this  departmcnt.2 

SELECTION  AND  PLACING  OF  EQUIPMENT. 

In  selecting  kitchen  equipment,  only  that  which  is  most  con venient 
and  durable  should  be  purdiased.  The  worktable,  ice  box  (or  other 
place  for  the  storage  of  food  supplies),  dish  cupboard,  stove,  sink. 
and  set  tubs,  if  any,  sliould  be  so  placed  that  the  tasks  in  the  kitchen 
may  be  perfornied  most  conveniently  and  with  the  least  expendituiv 
of  time  and  energy,  which  means  Íliey  must  be  near  together,  but 
must  not  interfere  with  free  passage  from  one  to  the  other.  The 
location  of  the  last  three  in  particular  depends  to  a  certain  extent 
upon  that  of  the  chimney  and  the  water  pipes. 

In  performing  various  tasks  in  the  kitchen  ceitain  distances  must 
be  traveled,  some  of  them  much  oftener  than  others.  For  instance. 
it  is  necessary  to  go  from  the' ice  box  to  the  worktable  or  pantry, 
from  worktable  or  pantry  to  the  stove  or  sink,  and  in  some  houses 
from  the  pantry  to  the  worktable  very  many  times.  It  is  evident. 
therefore,  that,  in  order  to  shorten  the  distances  traveled,  ice  box, 
table,  sink,  and  stove  should  not  be  far  apart  and  at  the  same  time 
should  be  in  cióse  proximity  to  the  dining  room  and  pantry.  If  the  re 
is  no  dining  room  and  the  food  must  be  both  prepared  and  caten  in 
the  kitchen,  this  work  equipment  should  be  grouped  in  one  end  of  the 
room  near  the  pantry,  and  the  other  part  rescrved  for  a  dining  room. 

How  time  and  strength  can  be  either  wasted  or  saved  in  a  kitchen 
by  the  location  of  pantry,  stove.  table,  and  sink  with  reference  to  the 
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dining  room  is  illustrated  in  figure  2.  The  rearrangement  in  plan  B 
brings  table,  stove,  and  sink  together  in  a  compact  unit  near  the 
pantry,  to  which  frequent  trips  must  be  made  for  supplies,  and  the 
new  door  into  the  dining  room  makes  possible  quicker  and  easier 
serving  of  meáis.  Any  housekeeper  can  nnd  ont  whether  her  equip- 
ment is  placed  to  the  best  advantage  by  drawing  a  similar  plan  of 
her  own  kitchen.  It  will  take  only  a  few  minutes  and  may  lead  to 
changes  that  will  save  hours  of  her  time,  not  to  mention  energy  and 
fatigue  less  easy  to  mensure. 

PROPER  HEIGHT  OF  THE  WORKING  SURFACE. 

The  height  of  the  table,  the  sink,  the  drain  board,  the  stove.  and, 
in  fact.  a II  the  surfaces  on  which  kitchen  tasks  are  done,  is  much 
more  important  than  many  housewives  realize  when  selecting  and 
placing  their  equipment.    If  these  surfaces  are  too  low,  as  is  unfor- 
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Via.  '1. — Floor  |>Ihu  of  a  kitelien  síjuwíd^  i  Ai  >cat «tiuipnient  wastefui  of  vrorker's 
tim»'  and  energy,  and  (B)  rearrangciuent  into  u  compact  unit.  The  dotted  linos  rep- 
nwnt  the  paths  traveled  in  the  preparatiou,  servio»,  and  cleanlng-up  of  a  meal,  the 
heavier  Une»  being  those  inost  frequently  travolcd. 

lunately  the  case  in  most  kitchens,  the  worker  must  continually  raise 
and  lower  the  upper  part  of  her  body  with  each  motion  or  remain  in 
a  bent  position  until  the  muscles  nrc'cramped;  while  if  it  is  too  high 
she  must  lift  her  arms  in  such  a  way  as  to  bring  unnecessary  strain 
upon  the  muscles.  Tired  backs  and  rounded  shoulders  and  unneces- 
sarily  long  hours  in  the  kitchen  are  often  the  result  of  working 
against  such  handicaps.  Also,  carefully  conducted  scientific  experi- 
ments  made  in  this  department  have  shown  that  the  housewife 
actually  uses  more  energy  when  she  works  on  surfaces  of  uncom- 
fortable  height  than  when  the  equipment  is  properly  ad  i  usted. 

Some  housekeep^rs  prefer  to  nave  ta  bles,  drain  boards,  and  work 
shelves  all  of  the  same  height  and  arranged  in  a  continuous  line  so 
that  utensils  can  be  pushed  from  one  to  the  other  without  lifting. 
This  makes  the  kitchen  Jook  shipshape  and  is  convenient  in  many 
ways.  On  the  other  hand,  many  persons  find  that  the  various  kinds 
of  kitchen  tasks  can  be  done  most  comfortably  and  effectively  at 


Digitized  by  Google 


The  Farm  Kitchen  as  a  Workshop. 


11 


different  heights,  and  they  prcfcr  to  have  each  piece  of  equipment 
adj usted  to  the  kind  of  work  done  on  it. 

What  is  the  best  height  for  the  table,  the  sink,  and  the  work  shelf 
is  as  yet  largely  a  matter  of  opinión,  because  much  depends  on  indi- 
vidual ways  of  working  and  differenees  in  stature  and  cven  in  length 
of  ann  and  height  of  shoulder.  Every  housekeeper,  however,  who 
wants  her  kitchen  to  be  a  convenient  workshop,  can  without  great 
difficulty  work  out  a  scale  of  heights  for  her  own  equipment.  If  it 
is  impossible  to  adjust  the  equipment  to  a  comfort  able,  height.  or  if 
several  persons  are  using  the  same  kitchen,  stools  of  different  heights 
on  which  to  sit  while  preparing  vegetables  or  perhaps  even  washing 
dishes  or  ironing  will  be  found  a  great  convcnience. 

It  would  be  a  great  advantage  to  have  a  kitchen  tuble  made  so 
that  the  top  could  be  raised  or  lowered  at  will,  because  it  could  then 
be  adj  usted  to  the  person  using  it  and  to  the  task  being  done.  No 
•  entirely  satisfactory  scheme  for  this  has  been  worked  out  as  yet, 
but  a  table  may  be  raised  or  lowered  as  the  need  may  be  by  placing 
it  upon  blocks  of  wood,  prefcrably  hollowed  on  top  to  prevent  the 
legs  from  slipping  or,  better,  by  having  the  legs  spliced.  If  a  table 
is  too  high  for  all  purposes,  the  legs  may  be  easily  cut  off.  Also.  one 
table  may  be  set  on  a  largor  low  one  equipped  with  casto  rs,  the  lower 
table  thus  forming  a  convenient  shelf  for  utensils  and  supplies.  Still 
another  plan  is  to  have  several  tables  of  different  heights  or  hinged 
shelves  folding  against  the  wall.  so  that  each  task  can  be  performed 
at  the  most  convenient  height. 

If  none  of  these  plans  is  feasible,  a  table  for  general  use  should  be 
selected  of  such  height  that  the  majority  of  the  kitchen  tasks  may  be 
performed  upon  it  with  a  minimum  of  stooping  or  unneceseary  mus- 
cular strain.  In  general  such  a  table  should  be  from  32  to  36  inches 
high,  varving,  of  course,  with  the  height  of  the  worker.  who  should 
test  the  matter  for  heiself  by  trying  the  same  task  for  a  half  hour  or 
more  on  tables,  packing  boxes,  or  shelves  of  different  heights  and 
determine  at  which  height  she  can  work  with  the  least  strain  or 
fatigue.  Tables  for  ironing  or  other  processes  where  considerable 
pressure  is  necessary  should  be  somewhat  lower  than  the  table  for 
general  use,  in  order  that  the  weight  of  the  body  may  be  utilizcd  in 
obtaining  the  pressure.  They  should.  however.  not  be  so  low  that 
the  worker  will  have  to  bend  too  much. 

The  stove  if  not  of  convenient  height  can  be  hloekcd  or  placed  mi 
shorter  legs. 

Most  sinks.  especially.  are  too  low  for  even  a  womun  of  niedium 
height  to  wash  dishes  without  stooping,  and  it  would  be  better  to 
have  a  box  or  stool  for  a  child  or  short  person  to  stand  on  than  to 
oblige  a  tall  woman  to  stoop  to  a  low  sink.  The  bottom  of  the  sink 
should  be  not  less  than  30  inches  from  the  floor,  and  31  inches  is 
better  for  a  woman  of  average  height.  The  "  built-in  "  sink  can  be 
placed  at  the  proper  height  as  easily  as  any  other.  If  there  is  no 
way  to  raise  a  sink  which  is  too  low,  the  dishpan  may  be  raised  to  a 
convenient  height  by  placing  it  on  a  rack  or  some  other  utensiL 

STOVE. 

Before  choosing  a  stove  or  range  its  proper  position  in  the  kitchen 
should  be  determined.  For  the  comfort  and  convenience  of  the 
workers  the  stove  is  generally  placed  somewhat  apai*t  from  the  other 
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equipment.  Allowance  must  be  made  for  opening  the  oven  door 
readily.  The  oven  is  usnally  on  the  right  and  the  fire  box  on  the  left, 
but  in  some  stoves  this  is  reversed.  Wliere  room  is  limited  an  oven 
door  which  opens  downward  instead  of  to  right  or  left  is  a  con- 
venience.  Room  must  be  allowed  for  the  hot-water  boiler,  if  there 
is  one.  It  need  not,  however,  be  placed  at  the  side  of  the  range,  but 
may  be  suspended  from  the  ceiling.  though  the  horizontal  boiler  is 
not  so  effective  as  the  vertical  type.  It  must,  however.  never  be 
placed  below  the  level  of  the  range,  as  the  water  will  not  circuíate 
and  hcat  satisfactorily  under  this  condition.  Since  a  boiler  gives 
oíf  considerable  heat,  it  may  be  economical  sometí  mes  to  put  it  a 
litíle  distance  from  the  stove  and  where  this  heat  may  be  utilized, 
as,  for  example,  in  the  bathroom. 

The  floor  under  the  stove  or  range  should  be  made  of  or  covcred 
with  some  fireproof  material.  A  built-in  base  of  cement  or  brick  is 
best,  but  when  this  is  impossible  some  one  of  the  composition  mate-  « 
riáis,  made  of  a  mixture  of  cement  and  asbestos,  which  can  be  bought 
by  the  square  foot,  will  do  very  well  as  a  protection  for  the  floor  and 
also  for  the  walls  back  of  the  stove.  Sheets  of  metal  placed  direetlv 
over  wootlen  walls  neur  the  fire  box  of  a  stove  are  not  sumcient  pro- 
tection. Some  architects  recommend  a  layer  of  plaster  preferably 
on  metal  laths  and  separated  from  the  wooden  wall  by  metal  furring. 
As  an  added  precaution.  sheet  metal  should  be  blocked  away  from 
íhe  plaster  with  metal  pieces. 

The  kind  of  cookstove  chosen  will  he  deíermined  largely  by  the 
available  fuel  supply,  and  its  size  by  the  amount  of  work  to  be  done 
with  it.  It  should  be  of  reliable  niake,  not  only  to  insure  good  con- 
struction  but  also  to  make  sure  that  parts  can  be  easily  renewed  as 
needed.  A  larger  range  than  is  needed  for  cookery  is  often  seleeted 
in  many  homes  where  the  kitchen  fire  is  used  for  cooking  and  also 
for  heating  in  cold  weathcr.  It  would  be  wiser  in  many  cases  to  use 
a  liquid  fuel  stove  in  summer  for  cooking  purposes  or  else  to  have 
a  small  range  for  cooking  and  an  additional  heater  for  warming  the 
kitchen  in  winter,  thus  saving  fuel  and  avoiding  the  overheating  of 
the  house  in  summer.  In  houses  that  have  a  furnace  or  other  central 
heating  system  the  kitchen  should  be  provided  with  a  radiator  or 
hot-air  register  for  heating  purposes.  It  will  then  be  possible  to 
use  a  liquid-fuel  stove  for  cooking  in  winter  as  well  as  summer,  and 
the  price  of  a  kitchen  stove  or  range  may  be  saved  if  desired,  as  both 
types  of  stoves  will  not  be  needed. 

SINK. 

The  size  of  the  family  and  of  the  kitchen  must  determine  the  size 
of  the  sink,  but  a  short  sink  with  ampie  table  and  shelf  room  near 
it  may  be  more  convenient  than  a  long  sink.  Two  smaller  sinks,  one 
for  the  table  dishes  near  the  dining  room  and  the  other  for  general 
use  in  the  kitchen,  are  very  convenient. 

The  material  of  the  sink  should  be  the  best  available,  nonabsorbent 
of  grease  as  well  as  of  moisture,  and  there  should  be  no  cracks 
ñor  square  corners  to  increase  the  work  of  keeping  it  clean.  A 
wooden  sink  and  sink  spout,  even  when  they  receive  an  annual  coat 
of  paint,  will  absorb  moisture  and  grease,  which  attract  insects  and 
are  likely  to  be  swarming  with  bacteria  and  to  "  sour  "  and  have 


Digitized  by  Google 


The  Farm  Kitchen  as  a  Workshop. 


13 


an  unpleasant  odor.  Even  drain  boards  of  wood  are  not  recom- 
mended  unless  they  havo  a  waterproof  fínish  of  varnish,  oil,  or  paint. 
If  a  wooden  sink  is  necessary,  it  is  better  to  have  it  metal  lined, 
provided  the  sheets  of  metal,  which  is  usual ly  tin,  zinc,  galvanized 
i  ron,  copper,  or  lead.  are  soldered  where  they  are  joined  and  all 
parts  of  the  sink,  including  the  tops  of  the  sides,  are  eovered  with 
the  metal,  so  that  there  is  no  chance  for  the  wood  to  absorb  moisture. 
Another  plan  is  to  have  a  ceinent  sink  built  into  a  wooden  frame  and 
lined  with  sheet  copper  or  tin. 

Iron  sinks  of  good  quality  are  superior  to  wooden  ones,  since  they 
do  not  absorb  grease  or  moisture  and  are  durable.  They  are  easily 
kept  clean  if  smooth.  and  they  will  soon  wear  sniooth,  but  they 
have  the  disadvantage  of  neither  showing  dirt  ñor  proclaiming  their 
cleanliness.  Unless  the  t'ront  is  protected  by  a  strip  of  wood  the 
dresses  and  aprons  of  the  worker  are  likely  to  become  stained  with 
iron  rust. 

A  soapstone  or  a  slate  sink  is  durable,  but  sometimes  beeonies 
uneven  with  wear,  and  if  this  happens  much  brushing  and  scrubbing 
are  required  to  remo  ve  the  sand  and  grease  that  gather  in  the  de- 
pressions  when  vegetables  are  eleaned.  dishes  washedr  etc.  Like  iron, 
they  <lo  not  show  whether  they  are  clean  or  not. 

Enameled-iron  sinks  are  smooth.  last  well  with  careful  use,  and 
may  be  easily  kept  clean.  but  they  are  more  expensive  tlian  iron. 
Porcelain  sinks  are  similar  to  the  enaineled  ones,  but  their  price  is 
almost  prohibitive.  IVrhaps  the  ide:Tl  plan  wouhl  be  to  have  an 
enanieled  or  porcelain  sink  for  the  tableware  in  the  kitchen  or  the 
pantry  near  tbe  dining  room  and  an  iron  or  soapstone  sink  for  the 
heavier  kitchen  ware. 

The  double  sinks,  with  one  basin  for  washing  and  another  for 
draining  dishes.  are  very  convenient,  but  unfortunately  they  are 
relatively  expensive.  A  small  sink  with  a  rubber  stopper  for  its 
escape  pipe  may  be  used  as  a  dishpan  when  two  sinks  are  used. 

The  wall  beliind  the  sink  sliould  be  coveied  with  some  material 
that  will  not  absorb  water  or  grease  and  that  is  high  enough  to  hold 
the  faucets  if  there  are  any.  A  solid  back  of  tlie  same  material  as  the 
sink  reduces  the  nuniber  of  places  which  collect  dirt  and  attract 
insects.  Better  than  eitlier  of  these,  however.  is  a  sink  and  back 
made  in  one  piece.  Sheet  zinc  may  be  used  when  a  solid  back  can 
not  be  obtained.  but  it  must  be  carefully  titted  and  nailed  in  place. 

The  place  of  the  sink.  like  that  of  the  stove,  is  often  apparently 
settled  by  the  builders  of  the  house  without  re  fe  re  rice  to  the  house- 
kee]>er?s  convenience  and  the  position  of  the  other  kitchen  furnhure. 
If  there  are  water  pipes  or  drainpipes  to  be  considered.  their  position 
can  be  more  easily  changed  than  that  of  the  ehimney.  and  sliould  be 
so  changed  if  convenience  deinands.  The  sink  is  usually  placed  with 
its  long  side  against  the  wall,  but  this  is  not  always  the  best  plan. 
Some  modern  íiouses  have  the  sink  near  the  middle  of  the  kitchen, 
so  that  it  may  be  used  from  both  sides  instead  of  from  one  only, 
though  this  is  likely  to  be  a  rather  expensive  arrangement.  Or,  it 
may  be  convenient  in  some  rooms  to  have  the  end  against  the  wall 
and  the  faucets  there.  if  there  is  running  water  in  the  house,  as 
there  should  be,  if  possible.  This  reduces  the  danger  of  breaking 
dishes  by  hitting  the  projecting  faucets.  This  danger  may  also  be 
reduced  by  attaching  short  pieces  of  rubber  hose  to  the  faucets. 
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The  sink  and  the  stove  should  be  near  together  to  save  a  long  journey 
aeross  the  kitchen  when  a  kettle  niust  be  tílled  or  emptied,  but  nct  so 
near  that  the  heat  will  be  oppressive  when  working  at  the  sink.  It 
should  be  where  there  is  goorf  light,  but  not  across  the  main  window 
of  the  kitchen,  and  should  always  be  placed  at  a  height  most  con- 
venient  for  the  worker.  as  discusscd  on  page  10. 

It  is  iniportant  that  the  sink  stand  true  and  level.  for  if  it  does  not 
there  iuay  be  a  point  lower  than  the  drain  where  water  can  settle, 
Many  good  sinks  are  built  with  a  slight  slope  toward  the  drain.  In 
case  water  is  scarce  and  it  is  difficult  to  flush  the  drainpipe  properly 
after  the  sink  lias  been  used,  it  may  be  better  to  wash  dishes  on  the 
table  and  carry  away  the  waste  water.  Openings  to  all  pipes  in  Hibs 
and  sinks  should  be  sereened  to  prevent  clogging  of  the  drains. 

The  plunibing  should  be  easy  of  access,  and,  therefore,  it  is  better 
that  there  should  be  no  closet  under  tliis  sink.  ílooks  or  shelves  under 
the  sink  or  near  it  will  accoinniodate  cverything  usually  kept  in  the 
dark,  often  niusty,  "sink  closet"  of  older  kitchcns.  A  "sink  closet*' 
can  be  kept  sweet  and  clean.  but  it  means  extra  work  to  do  it.  It  is 
fnr  wiser  to  have  things  in  sight  and  in  order  than  to  have  the  extra 
work  of  keeping  the  "sink  closet"  clean  or  run  the  risk  of  having  it- 
¡in  untidy  place,  which  is  no  better  just  because  it  is  out  of  sight  If 
there.  is  a  shelf  under  the  sink  it  should  be  i'roiu  4  to  6  inches  narrower 
than  the  sink  and  at  such  a  height  that  the  floor  under  it  can  be  easily 
cleaned. 

If  possible  there  should  be  a  wide  shelf  or  drain  board  on  ea<  h 
side  of  the  sink  on  the  level  with  the  rini  of  the  latter,  one  to  rece i  ve 
soiled  dishes  and  the  other  clean  ones.  Some  housekeepers  have  these 
covered  with  zinc.  but.  as  in  all  other  places  where  it  is  used,  the  metal 
niust  lie  neatlv  íitted  and  closely  fastened  down  so  as  not  to  lea  ve  any 
chance  for  loóse,  rough  edges,  or  to  provide  hreeding  j)laces  for  infecís 
or  a  lodging  place  f«»r  grease  and  dirt.  If  there  is  no  ]>la«  e  for  ])c - 
nianent  shelves.  sliding  or  hinged  shelves  may  l»e  used.  A  righi  - 
handed  person  usually  holds  the  dish  in  the  lefi  hand  ulule  washinií 
or  wiping  it.  and  the  disheloth.  disli  mop.  or  towel  in  the  i  ight  hand. 
ít  is  conveniení.  theief'ore,  to  have  the  <li<lies  move  froni  right  tf>  left 
as  they  }>ass  froin  dish  pan  to  rinsing  pan.  and  frojn  rin^ing  ]>an  t<> 
drainer  and  tray.  This  should  he  kept  in  iuin<]  and  ])iovision  niade 
for  soiled  dishes  at  the  right  and  for  a  drain  board  at  the  left  of  the 
sink. 

TABLES,  SHELVES,  CLOSETS.  ETC. 

The  worktable  in  the  kitchen  should  be  plain.  substantial,  and  of 
such  material  that  it  is  easy  to  clean  and  keep  in  good  condition. 
Most  kitchen  tables  have  a  shallow  drawer  for  small  ntensils:  wbde 
others  have  drawers,  draw  boai-ds,  and  bins  for  storing  supplies.  and 
are  known  as  pastry  tables.  Where  storage  space  is  liniited,  the  latter 
will  be  found  particularly  useful. 

T'nfinished  wooden  tables  require  much  scrubbing.  and  under  con- 
stant  use  become  stained  and  unsightly.  Varnishing  or  painting 
and  enameling  the  lower  parts  to  match  the  woodwork  or  the  othe»* 
furniture  and  covering  ihv  top  with  a  nonab.sojbení,  píjsíJv  cjfví/)ed 
material  saves  much  labor  in  the  end.  Sheet  zinc  is  often  used  on 
table  tops,  and  should  be  brought  well  over  the  edges  and  fittí'd  and 
tacked  caivfully  so  that  water  can  not  get  underneath  and  no  sharp 
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edges  are  exposed.  Zinc  has  the  advantage  oí  being  proof  against 
hot  utensils,  but  is  alTccted  by  both  acids  and  alkalis,  and  is  there- 
fore  rather  hard  to  keep  in  condition  and  not  a  suitable  material 
(o  come  in  contact  with  many  foods.  Oilcloth  is  also  widely  used 
for  this  purpose,  but  linoleum,  although  more  expensive,  is  far 
more  durable,  espeeially  when  fastened  to  the  table  with  waterproof 
cement. 

Porcelain  and  glass  topped  tables  are  very  attractive  and  easy  to 
clean,  but  are  relatively  expensive  and  tnust  be  used  carefully. 
Sepárate  enameled-ware  tops  in  various  sizes  to  fit  over  wooden 
lables  aro  also  on  t he  market  and  are  very  eonvenient  and  not  ex- 
pensive.  Marble-topped  tables  bave  long  l>oen  eonsidered  especially 
good  for  pastry  making.  but  are  now  ahnost  prohibitive  in  price, 
and  a  polisbed  mar- 
ble  slab  front  an  oíd 
piece  of  furniture 
laid  on  an  ordinary 
t  a  ble answers  the  pur- 
pose fully  as  well. 

Tn  planning  the 
storage  places  in  the 
k i  t  c h  e  n  and  pan- 
tries,  the  main  points 
to  be  eonsidered  are 
to  keep  each  article 
near  the  place  where 
it  is  ítiost  frequently 
used,  to  place  the 
closets,  shelves,  and 
drawers  where  they 
are  easilv  accessible 
and  easilv  kept  clean, 
where  they  will  not  be  in  the  way,  and  where,  as  far  as  possible,  they 
will  utilize  space  otherwise  wasted.  To  i  usure  cleanliness  they  should 
be  Jnade  of  good  wood,  free  from  boles,  knots,  or  other  roughness 
likely  to  catch  dirt  and  harbor  inseets.  A  further  help  in  making 
shelves  easy  to  clean  is  to  lea  ve  a  sniall  space,  say  half  an  inch  wide, 
between  the  back  edge  of  the  shelf  and  the  wall. 

Xarrow  shelves  sonietinies  economize  space  belter  iban  wide  ones, 
for  all  the  articles  on  them  can  be  easily  reached,  whereas  on  the 
wide  unes  either  part  of  the  shelf  rooni  is  wasted  or  the  things  in 
front  niust  be  moved  to  get  at  those  behind.  A  shelf  not  more  than 
4  incites  wide  will  conveniently  hold  spices,  ílavoring  extracta,  bak- 
ing  powder,  and  materia ls  of  this  kind.  Fitting  deep  shelves  with 
shallow  boxes  or  utrays??  ( light  wooden  boxes  with  sides  about  4 
inches  high  and  with  a  knob  or  handle  on  the  front  end  so  they  can 
be  conveniently  moved)  is  often  worth  while.  These  shallow  boxes 
can  be  filled  with  bottlos,  cans,  and  other  small  articles  neatly  ar- 
ranged.  To  take  out  the  tray,  select  the  article  one  wishes,  and  re- 
place  the  tray,  is  much  more  eonvenient  than  moving  a  large  number 
of  things  about  on  the  shelf  until  one  finds  something  which  may 
be  at  the  back  of  it,  and  leaves  the  articles  in  much  Setter  order. 


Vm.     —  Kitchen  IjiI>1o  with  dniwer,  shelf,  hooks,  and  ro<1 
íor  wot-khiu'  iMiuiptnrnt. 
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Such  a  device  can  be  made  at  home,  and  has  been  tested  and  proved 
its  usefulness. 

Córner  closets  furnish  an  excellent  method  of  utilizing  space  often 
of  lit tío  valué  in  the  room  otherwise.  The  triangular  space  is  not 
verv  convenient  for  dishes,  but  serves  well  for  a  broom  and  cleaning 
elosct. 

It  is  often  poor  economy  of  space  to  put  shelves  all  the  way  up  the 
wall  of  a  higli  room,  for  even  with  a  stepladder  considerable  effort 
is  required  to  reach  the  things  at  the  top.  Certainly  no  articles  used 
at  all  frequently  should  be  Kept  on  high  shelves.  Practical  house- 
keepers  usually  keep  on  open  shelves  dishes  and  supplies  which  are 
frequently  used  or  from  which  any  dust  can  be  readily  removed,  and 
in  closed  eupboards  those  which  are  seldom  used  or  which  dust  might 
injure.    However,  the  general  tendency  nowadays  seems  to  be  a  way 


— _J 

Pie.  4.    CoM  In». 

from  closed  cupboards.  If  doors  are  used,  ampie  space  should  be 
allowed  in  the  room  for  them  to  swing  out.  If  space  is  limited,  two 
narrow  doors  may  be  better  than  one  wide  one,  or  the  doors  may  be 
made  to  slide  instead  of  swing.  Where  any  kind  of  door  is  imprac- 
ticable, a  washable  curtain  or  a  window-shade  may  be  used.  Glass 
doors  nave  the  advantage  of  displaying  the  contents  of  the  shelves 
but  the  disadvantage  of  being  easily  broken.  In  the  cellar  or  cool 
pantry,  frames  with  wire  netting  may  be  used  in  place  of  doors  as  a 
protection  against  vermin. 

For  general  use  in  the  kitchen,  drawers  are  less  convenient  than 
shelves,  because  more  work  is  required  to  open  and  shut  and  to  clean 
them:  they  are  also  more  expensive  than  open  shelves.  For  towels 
and  cioths,  however,  a  few  are  aímost  indispensable.  Clean  oíd 
cloths  which  may  be  thrown  away  after  use,  new  cheesecloth  for  mi  j- 
cellaneous  purposes,  squares  of  scrim  or  flannel  for  straining,  et«., 
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and  oíd  newspapers  for  wiping  the  stove  and  for  other  uses  will  be 
found  a  great  convenience.  A  chesf  of  drawers  on  casters  or  a  small 
bureau  is  often  more  convenient  than  built-in  drawers.  For  most 
kitchen  purposes  shallow  drawers  are  better  than  deep  ones,  because 
the  contents  require  less  handling.  One  of  the  kitchen  cabinets  now 
on  the  market  may  be  found  less  expensive  to  install  than  its  equiva- 
lent  i n  closets,  shelves,  bins,  etc.,  and  it  will  often  save  much  of  the 
labor  of  preparing  meáis  by  grouping  in  one  place  the  ingredients, 
appliances,  and  working  space  required.  More  often,  however,  the 
same  ainount  of  money  paid  to  a  local  carpenter  will  supply  more 
shelf  space  distributed  according  to  the  housekeepers  needs. 

Other  equipment  and  labor-saving  deviees  for  the  kitchen  are  de- 
scribed  in  another  publication  of  the  department.3 

THE  KITCHEN  AS  LAUNDRY. 

Sometimes  a  kitchen  is  used  as  a  laundry,  but  from  the  sanitarv 
standpoint  it  is  wiser,  expense  permitting,  to  ha  ve  sepárate  rooms 
for  these  two  purposes  (p.  3).  However,  on  account  of  extra  ex- 
pense  for  plumbing,  fuel,  and  extra  labor,  it  may  be  desirable  to 
install  two  set  tubs  cióse  to  the  kitchen  sink.  These  are  generally 
covered  when  not  in  use,  and  thus  serve  as  a  sink  table. 

In  cases  where  set  tubs  are  out  of  the  qnesrion,  it  is  sometimes 
possible  to  have  a  low  sink  with  a  drain  ándito  place  ordinary 
wooden  tubs  over  this.  Each  tub  should  have  an  opening  in  the 
bottom.  litted  with  a  cork  or  rubber  stopper  for  the  easy  removal  of 
water.  A  piece  of  hose  attached  to  the  faucets  will  be  convenient  in 
filling  the  tubs,  and  where  there  is  no  water  heater,  in  filling  kettles 
or  boilers  on  tíie  stove.  A  hose  with  a  i'unnel  on  one  end,  with  a 
wire  to  attach  it,  may  often  be  made  to  serve  the  same  purpose  where 
a  kitchen  pump  is  depended  upon  as  a  water  supply. 

Other  suggestions  for  the  arrangement  of  the  laundry  room,  as 
well  as  directions  for  laundering  the  various  kinds  of  fabrics,  are 
given  in  another  bulletin  of  this  series.4 

POINTS  TO  REMEMBER. 

Convenient  arrangement  of  the*  kitchen  and  its  equipment  means 
lighter  work  and  shorter  hours  for  the  housekeeper  and  her  helpers. 

Plenty  of  light  and  good  air  are  essential  to  good  results  in  the 
kitchen  and  to  the  comfort  of  those  working  there. 

Running  water  and  a  drain  for  carrying  off  waste  save  the  house- 
keeper many  steps  and  many  hours. 

Convenient  location  of  pantrv,  dining  room,  and  storeroom  with 
ref erence  to  the  kitchen  and,  so  far  as  possible,  on  the  same  floor  level 
will  also  save  many  steps. 

A  sepárate  laundry,  which  may  be  combined  with  an  entry  and 
wash  room  for  the  men  and  children  coming  in  from  out  of  doors,  is 
more  sanitary  than  using  the  kitchen  as  a  "  general -purpose  "  room. 

Washable  surfaces  for  floor,  walls,  ceiling,  and  woodwork,  obtained 
by  oiling,  painting,  or  covering  with  suitable  material,  makes  them 


8  Farmers'  Bul.  927.  Farm  Homo  Convenioncvs. 
*  Farmers'  Bul.  1009,  Home  Laundering. 
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oíisy  to  deán.  Unfinished  wood  floors.  moldings,  and  table  tops  are 
poor  economy ;  they  are  hard  to  clean  and  soon  show  staíns  and  signs 
of  "vvear. 

Durable,  convcnient  equipment  is  niost  económica!  and  should  be 
so  placed  that  there  is  the  least  possihle  sí  rain  nn  the  worker's 
musties  as  slie  performs  her  tasks.  Many  of  the  tired  backs  are  the 
iesult  of  inipioperly  placed  kitchen  equipinent. 
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REMOVAL  OF  GARLIC  FLAVOR  FROM  MILK  AND 

CREAM. 

By  S.  Henry  Ayeks,  Bacteriologist ,  aurl  W.  T.  Johnson,  Jr.,  Scienti/ic  Assistant , 

Dairy  División. 

It  is  a  well-known  fact  that  when  cows  oat  wild  onion  or  garlic 
within  four  hours  beforo  milking  thorc  is  impartcd  to  thoir  ínilk  a  very 
disagrecable  flavor  and  odor.  This  flavor  is  not  only  unplonsant 
but  it  lowers  tho  commcrcial  valué  of  tho  núlk.  Any  method,  there- 
forc,  which  wiH  romovo  this  flavor  and  odor  should  be  of  interest  to 
dairvmen. 

THE  EXPERIMENTAL  MILK. 

In  all  our  experiments  milk  with  a  strong  onion  flavor  was  used. 
Tho  milk  was  prepared  by  feoding  a  cow  with  three-fourths  of  a  pound 
of  wild  onion  or  garlic  20  minutes  before  milking,  and  wc  believe  that 
tho  núlk  so  obtamed  has  as  strong  a  flavor,  probably  stronger,  thnn 
any  commcrcial  milk  so  tainted. 

DESCRIPTION  OF  PROCESS. 

Briefly  stated,  tho  process  which  wc  have  used  for  roinoving 
onion  or  garlic  flavor  from  milk  consists  in  blowing  air  through  milk 
which  is  heated  to  at  least  145°  F.  Tho  apparatus  used  in  our  work 
is  shown  in  figure  1 .  It  consists  of  a  round,  open-top  tin  tank,  A, 
of  about  4  gallons  capacity,  summnded  by  a  water  jacket.  Sup- 

Eorted  abovo  tank  A  is  a  sccond  tank,  B.  Tank  B  has  a  perforated 
ottom,  tho  holes  being  about  one  thirty-second  of  an  inch  in  dia lin  - 
ter, placed  at  a  distance  of  about  one-half  inch  apart.  This  tank 
stands  about  3  inches  abovo  tank  A,  tind  is  supported  by  four  legs. 
There  is  left,  thereforo,  an  opon  spaco  betwcen  tho  two  tanks  through 
wldch  tho  air  escapes  after  its  passage  through  the  milk.  An  air 
pipe  extends  to  within  one-half  inch  of  the  bottom  of  tank  A  A 
pump  is  also  provided  with  connections  to  both  tanks. 

The  method  for  removing  onion  or  garlic  flavors  is  as  follows: 
Milk  is  placed  in  tank  A  and licated  to  14ó°  F.  by  means  of  hot  water 
in  the  water  jacket.  During  tho  heating  the  milk  is  agitatod  by 
mechamcal  means.  It  is  possible  that  a  shght  agitation  by  air  would 
act  as  well  as  a  mechanieal  stirrer,  but  if  such  agitation  is  too  violent 
it  may  clium  the  fat  in  the  cold  ni'dk.  When  the  tempera  tu  re  has 
reached  145°  F.  air  under  pressuro  is  blown  into  the  milk  through  the 
air  pipe,  which  extends  nearly  to  the  bottom  of  tank  A.  This  air 
causes  a  violent  agitation  of  the  milk.    When  the  air  is  turned  on, 
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the  milk  pump  is  started  and  milk  is  ptimped  from  tank  A  to  tank  2?, 
from  which  it  flows  through  thc  perforated  bottom  and  returns  to 
tank  A  in  fine  streams  after  the  manner  of  rain.  The  pumping  is 
continued  througliout  the  blowing  process.  The  principal  object 
of  tank  B  is  to  cause  milk  to  drop  mto  tank  A  in  such  manner  as  to 
destroy  the  layer  of  foam  which  forms  on  the  milk  which  is  being 
treated  with  air  in  the  lower  tank.  This  method  of  allowing  the  milk 
to  fall  in  fme  streams  also  aids  in  aeration  and  therefore  helps  in  the 
removnl  of  the  onion  or  garlic  ílavor. 


Fio.  1.— Apparatus  íor  removlng  wild  onion  or  garlic  flavor  from  milk  or  cream. 


Air  was  obtained  from  the  laboratory  pressure  air  line,  and  about 
one-fifth  of  a  cubic  foot  of  air  per  gallón  of  milk  per  minute  was  used. 

PROCESS  MOST  SATISFACTORY  AT  145°  F. 

In  developing  thia  process  a  largo  number  of  experiments  were 
performed,  using  various  temperatures.  It  was  found  that  some  of 
the  onion  or  garlic  flavor  could  be  removed  by  blowing  cold  milk; 
but  it  was  impossible  to  remove  it  entirely  in  any  length  of  time 
which  would  be  practical  for  commercial  use.  In  one  experiment  milk 
with  a  strong  onion  flavor  was  blown  for  two  hours  at  a  temperature 
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ranging  frorn  50°  to  68°  F.  and  the  flavor  was  not  removed.  The 
temperature  was  then  raised  to  145°  F.  and  after  five  minutes  blowing 
the  onion  flavor  was  cntirely  removed.  It  was  also  found  that  when 
cold  milk  is  violcntly  agitated  by  air  the  fat  chums,  and  when  the 
milk  is  subsequently  hetited,  followed  by  cooling  and  bottling,  as  in 
pasteurización,  a  thin  layer  of  butterfat  forms  on  the  surface  of  the 
Dottlcd  milk.  When  milk  was  blown  at  temperatures  from  70°  to 
100°  F.  a  layer  of  melted  fat  formed  in  some  cases  during  the  blowing 
process.  This  was  never  observed  when  the  temperature  of  the 
milk  during  blowing  was  140°  F.  or  above. 

RESULTS  OF  EXPERIMENTS  AT  VARIOUS  TEMPERATURES. 

Since  the  best  results  were  obtained  when  the  milk  was  treated  at 
temperatures  above  140°  F.,  the  results  of  a  few  experiments  on  milk 
and  crcam  which  show  the  length  of  time  required  to  remove  the  onion 
or  garhc  flavor  have  been  tabulated  in  Table  1.  In  experiments  Nos. 
1  and  2  the  milk  was  blown  without  the  use  of  the  upper  tank  B,  whilo 
in  experiments  Nos.  3  and  5,  at  the  same  temperatura,  tank  B  was 
used.  The  samo  volumc  of  air,  about  one-fifth  of  a  cubic  foot  per 
gallón  per  inmute,  was  used  in  these  experiments.  It  wül  be  seen, 
however,  that  the  onion  flavor  was  removed  more  quickly  in  experi- 
ments 3  and  5  when  tank  B  was  used.  It  is  probable  that  the  milk 
falling  from  tank  B  in  fine  streams  breaks  up  the  layer  of  foam  on 
the  milk  in  tank  A  and  therefore  aids  in  the  escape  oí  the  onion  flavor, 
which  is  volatile.  The  milk  also  is  probably  aerated  when  falling  in 
this  manner. 

Table  1. —  Time  required  to  remore  onion  or  garlic  Jlavor  from  milk  and  SO  per  cent 

cream  at  various  temperatures. 


Exporiment. 


1,  mUk> 

2,  milk  i 

3,  milk  . 
4  milk  . 
6, milk  . 
6,  cream 


Temper- 
ature. 


*F. 
145 
14.1 
145 
1«0 
115 
140 
150 
145 
IrtO 


Original 
onioi) 
flavor. 


Strong. 

..do... 
. .do. . . 
..do... 

.do.. 
..do... 
. .do. . , 

.do... 
. .do. . . 


Onion  Üavor  after  blowing  for  period  of— 


10  minutes. 


Strong. 


15  minute*. 


Médium  

Ver  y  faint.. 


Fuint. 


Very  falnt. 
Faint  


Médium.. 


20  minutes. 


Faint. .. 
Absent.. 


Faint. 


30  minutes. 


Médium  

Faint  

Very  faint... 


Absent  

Médium  

Very  faint... 

..do  

..do  


1.  milki. 

2.  milk' . 
8,  milk.. 

4,  milk . . 

5,  milk.. 

6,  cream. 

7,  crcam. 

8,  cream. 

9,  cream. 


Temper- 
ature. 


Original 
onion 
flavor. 


•F. 
145 
145 
145 
160 
145 
140 
150 
145 
1Ü0 


Strong . 
...do ... 
. .  .do  .. 
...do.. 
...do.. 
..  .do... 
...do... 
...do ... 
. . .do  . . . 


Onion  flavor  after  blowing  for  period  of— 


40  minutes. 

45  minutes. 

50  minutes. 

(50  minutes. 

75  minutes. 

Absent. 

Absent  

» 

Very  faint. 

...do  

Absent.. 

Upper  tank  witb  pertorated  bottom  not  used. 
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Experiment  No.  4  shows  tliat  t lio  onion  ílavor  in  milk  is  removed 
more  quickly  when  tho  milk  is  hoated  to  160°  F.  Thcrc  is  produced, 
however,  at  this  tempera  ture  a  cnoked  tasto  and  tho  eream  lino  is 
redueed  to  a  groatcr  cxtent  than  when  tho  milk  is  beated  and  blown 
at  145°  F.  Whcn  milk  was  blown  at  145°  F.  tho  experimenta  showed 
that  there  was  about  a  50  per  cent  reduetion  in  the  eream  lino.  The 
effoct  on  the  eream  lino  wiíl  vary  with  the  amount  oí  agitation  of  the 
milk  and  the  length  of  tho  hlowing  period. 

It  is  scen  fromthe  table  that  thc  onion  or  garlie  flavo r  was  removed 
entirely  from  milk  at  the  temperatures  given  in  from  30  to  60  minutes. 
It  is  ovident,  of  coursc,  that  the  length  of  thc  blow'mg  period  will 
depend  upon  the  strength  of  the  llavor  in  thc  milk.  In  one  experi- 
ment not  shown  in  'Pable  1  the  ílavor  was  removed  by  five  minutes 
blowing.  In  this  case,  Imwovor,  the  onion  or  garlie  ílavor  was  not 
strong  in  tho  milk  before  trcatnient. 

REMOVING  THE  FLAVOR  FROM  CREAM. 

In  order  to  remove  the  flavor  from  eream  it  was  found  that  in 
general  a  slightly  longer  hlowing  period  was  required  than  in  the 
case  of  milk.  The  results  of  four  experiments  witn  30  per  cent  eream 
aro  shown  in  Table  1.  Ilerc  again  tiic  results  show  that  tho  onion  or 
garlie  ílavor  may  be  removed  more  quickly  at  160°  F.  than  at  140° 
or  145°  F.  It  would  probably  be  possiblo  to  use  160°  F.  when  the 
eream  is  to  be  used  for  buttor  making,  but  for  dircet  eonsumption  the 
cookcd  tasto  produced  by  long  heating  at  160°  F.  is  undesirable. 

EVAPORATION. 

When  mük  or  eream  is  treated  by  this»  process  it  was  found  that 
thcrc  is  a  loss  by  evaporation  which  amounts  to  '2  or  3  per  cent. 
Thereforo  it  is  advisable  to  use  the  minimuin  amount  of  «ir  which  will 
remove  tho  onion  or  garlie  ílavor. 

COMMERCIAL  USE  OF  THE  PROCESS. 

Tho  application  of  this  process  on  a  commercial  se  ale.  would  be  sim- 
ple, as  an  ordinary  tnnk  eouhl  be  used  with  another  tank  with  a  per- 
fora t-od  bottom  supported  above  it.  The  si/e  of  the  air  blower  neees- 
sar>r  to  supply  aír  will  depend  upon  tho  amount  of  milk  to  be  blown 
ana  the  depth  of  tho  milk,  sinco  air  has  to  be  forced  to  the  bottom  of 
the  tank.  It  is  desirable  that  tho  air  be  liltered  and  washed  beforo 
its  passage  into  the  milk,  in  order  to  roniovo  dust. 

Any  of  tho  manufacturera  of  air  blowers  will  deteimine  the  sizo 
necessary  when  supplied  with  tho  proper  data;  that  is  to  say,  tho 
amount  of  air  pressure  which  tho  blower  mus t  próvido. 

Tho  experimenta  ijidicate  that  oiiion  or  garlie  ílavor  may  bo  removed 
on  a  commercial  scale  from  milk  and  c^am  by  tho  simple  process 
which  has  bcen  dcscribed.  It  is  bolioved  that  tho  milk  or  eream  for 
direct  eonsumption  should  bo  heatod  and  blown  at  Hñ0  P.  in  order  to 
obtain  tho  best  results,  but  tho  tempera  turo  used  and  the  niethod  of 
application  of  tho  process  will  depend  upon  tho  particular  needs  of  the 
creamery  oporator. 

o 
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BIRD  HOUSES  AND  HOW  TO  BUILD  THEM. 

By  Ned  Deakborn, 
Ássistant  Biohgvtt. 

INTRODÜCTION. 

Birds  may  be  gathered  about  us  in  all  seasons  of  the  year  with 
ease  and  certainty  merely  by  offering  what  they  desire.  In  winter 
they  are  often  pushed  for  food,  and  if  we  supply  this  need  they  will 
report  daily  at  the  lunch  counter  and  help  to  relieve  the  tedium 
of  our  indoor  life.  In  sunimer  they  care  less  for  food  provided  by 
their  human  friends,  and  other  means  must  be  sought  to  attract  theni 
about  the  home.  They  appreciate  fresh  water  for  bathing  and 
drinking.  A  shallow  pool  of  varying  depth,  if  only  a  foot  across, 
becomes  on  hot  days  a  center  of  attraction  for  all  the  birds  in  the 
vicinity,  and  it  may  be  made  with  little  eífort  and  material;  only  a 
si  na  11  amount  of  cement  is  required,  or,  if  that  be  lacking,  a  pan  with 
stones  in  it  set  m  the  ground  will  be  equally  serviceable.  Trees, 
shrubs,  and  vinos  boaring  fruit  relished  by  birds  are  groat  attractions 
in  their  season.1 

Birds  are  desirable  about  premises  not  only  on  account  of  their 
beauty  and  song,  but  because  of  their  economic  worth.  They  are 
especially  useful  as  insect  destroyers  during  the  breeding  period, 
when  they  have  to  work  early  and  lato  to  obtain  sufficient  food 
for  their  nestlings,  and  their  movemonts  at  tliis  time  are  more  in- 
teresting  than  during  any  other  season.  There  is,  therofore,  a  double 
purpose  in  offering  them  special  nesting  facilities.  If  mud  is  available, 
swallows,  robins,  and  phcebes  will  found  and  wall  their  nests  with  it. 
If  we  put  out  feathers,  bits  of  wool,  or  twine,  a  dozen  different  kinds 
of  birds  will  make  uso  of  them.  If  we  furnish  safe  retreats  in 
which  they  can  rear  their  young  comfortably,  most  of  them  will  be 
occupied.    In  fact  no  attraction  for  summer  birds  is  more  effectual 

«  See  U.  S.  Dept.  Agr.  Yearbook  1909,  pp.  185-196,  "  Plants  Useful  to  Attract  Birds  and  rrotect  Fmtt," 
by  W.  L.  McAtee  (Yearbook  Sepárate  504.) 

Note. — Tbis  bulletin  fa  in  tended  to  encourage  the  protection  and  study  oí  birds;  it  is  suitable  íor  distxi- 
but  ion  in  all  sections  of  the  United  States. 
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than  a  series  of  houses  suited  to  the  needs  and  habits  of  the  various 
kinds  of  house  birds. 

A  few  years  ago  only  four  species  were  commonly  regarded  as  house 
birds — the  house  wren,  the  bluebird,  the  tree  swallow,  and  the  martin. 
Since  the  movement  to  protect  birds  and  make  neighbors  of  them 
began,  however,  their  natures  and  needs  have  become  better  under- 
stood,  and  it  is  now  known  that  many  other  species  will  avail  them- 
selves  of  houses  constructed  for  them  by  their  human  friends.  The 
practice  of  erecting  bird  houses  in  this  country,  while  now  nation-wide, 
is  not  so  common  and  uniformly  distributed  as  it  should  be,  and  more 
extended  provisions  of  this  nature  can  not  fail  to  result  in  a  largely 
incroased  number  of  house  birds. 

HOUSE  BIRDS  INCREASING  IN  NUMBER. 

The  habit  of  nesting  in  bird  houses  has  been  adoptod  by  indi- 
viduáis of  many  species  which  would  not  ordinarily  be  expected  to 
make  uso  of  such  homes,  and  this  may  be  taken  as  indicating  that  it 
will  become  more  general  from  year  to  year  as  facilities  are  afforded 
and  as  the  number  of  birds  hatched  in  houses  increases. 

That  western  wrens  and  bluebirds  should  take  as  naturally  to 
artificial  shelters  as  did  their  eastern  relativos  was  to  be  expected. 
On  the  other  hand,  the  use  of  houses  by  birds  which  until  recently 
had  persistently  ignored  them  is  surprising  and  must  be  considered 
a  victory  for  those  who  have  studiously  attempted  to  enlarge  their 
circle  of  feathered  neighbors. 

Woodpeckers,  nuthatches,  and  titmice  excávate  their  own  houses, 
usually  new  ones  each  year,  leaving  the  oíd  homes  to  less  capable 
architects.  Builders  of  artificial  houses  generally  go  to  the  woodpecker 
for  designs,  and  by  varying  styles  to  suit  the  tastes  of  different  kinds 
of  birds,  have  been  rewarded  by  such  tenants  as  chickadees,  tufted 
titmice,  white-breasted  nuthatches,  Bewick  and  Carolina  wrens, 
violet-green  swallows,  crested  flycatchers,  screech  owls,  sparrow 
hawks,  and  even  some  of  the  woodpeckers,  the  master  builders 
themselves.  Fhckers  readily  accept  houses  built  according  to  their 
standards.  Red-headed  and  golden-fronted  woodpeckers  are  willing 
occupants  of  artificial  houses,  and  even  the  downy  woodpecker,  that 
sturdy  little  carpenter,  has,  in  one  instance  at  least,1  deemed  such  a 
home  a  satisfactory  abode  in  which  to  raise  a  family.  Shelters  having 
one  or  more  sides  open  are  used  by  birds  which  would  never  venture 
into  dark  houses  suited  to  woodpeckers.  They  have  been  occupied 
by  robins  and  brown  thrashers,  and,  in  one  instance,  by  a  song  spar- 
row.2 

1  Reparted  by  Jeííerson  Butler  as  oocurrlng  on  the  Ford  fann,  near  Detroit,  wbere  grmi  palns  have  licen 
taken  to  próvida  for  birds. 

i  This  song  sparrow  record  is  another  surprise  from  the  Ford  farm,  announced  by  lár.  Butíer,  which  la 
very  enoouraging  to  those  exporlmcnting  with  bird  houses. 
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The  number  oí  house  birds  may  be  still  further  augmented  as  time 
goes  on.  All  of  the  commoner  woodpeckers  are  likely  to  be  includod, 
as  are  several  of  the  small  owls  and  wrens,  and  a  few  of  the  wild 
ducks,  as  the  golden-eye.  The  wood  duck  is  already  known  to  use 
nesting  boxes.  Houses  set  cióse  to  streams  in  the  western  mountains 
will  probably  be  occupied  by  ousels  or  dippers.  Florida  grackles 
sometimos  breed  in  flicker  holes  and  may  be  expected  to  occupy 
houses  now  and  then.  In  every  locality  having  trees  there  is  a  group 
of  birds  ready  to  appropriate  houses  when  they  have  the  opportunity. 

SUGGESTIONS  FOR  CONSTRUCTING  HOUSES. 

House  birds  differ  decidedly  in  their  requiremonts.  For  those 
which  usually  excávate  homes  for  themselves,  the  diameter  of  the 
entrance  and  the  depth  and  diameter  of  the  cavity  must  be  in  accord 
with  their  specific  standards.  Some  birds  aro  satisfied  with  almost 
any  sort  of  a  lodging.  Bluebirds  and  ^ens,  for  example,  are  con- 
tent  to  build  in  tomato  cans,  although  chickadees  and  nuthatches 
disdain  them.  Wood  is  a  better  building  material  than  metal  or 
earthenware.  Entrance  holes  should  be  countersunk  from  the  out- 
side  to  exelude  rain.  Heads  of  nails  and  screws  should  be  set  rather 
deeply  and  covered  with  putty.  All  houses  should  be  easy  to  open 
for  cleaning.  A  perch  at  the  entrance  is  unnecessary  and  may  even 
be  an  objection,  as  it  is  frequently  used  by  English  sparrows  while 
they  twitter  exasperatingly  to  more  desirable  oceupants.  To  próvido 
for  proper  ventilation  a  row  of  small  holes  is  sometimos  bored  just 
beneath  the  eaves,  but  there  should  never  be  a  ventilating  hole 
lower  than  the  entrance,  and  joints  should  be  made  tight,  as  draf ts 
of  air  are  dangerous.  In  case  there  is  danger  that  rain  may  be 
driven  in  through  the  door,  a  small  drainage  hole,  which  will  be 
covered  by  the  nest,  may  be  made  in  the  middle  of  the  floor. 

The  appearance  and  durability  of  houses  are  improved  by  a  coat 
of  paint.  A  neutral  shade  of  green  or  gray  is  suitable  for  houses 
mounted  in  trees,  while  those  on  polos,  being  conspicuously  placed, 
lend  themselves  harmoniously  to  the  landscape  when  painted  white. 

The  dimensions  of  nesting  boxes  shown  in  Table  1  are  taken  from 
the  experíence  of  successful  builders  and  from  measurements  of 
woodpecker  holes. 
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Table  1. — Dimensión*  ofnesting  boxea  for  various  species  of  birds. 


Bluebird. 
Robín. 


Tufted  titmouse  

White-brcasted  nuthatch . . . 

House  wren  

Bewick  wren  

Carolina  wren  

Dipper  

Viole  t-grccn  swallow  

Tree  swallow  

Barn  swallow  

Martin  

Song  sparrow  

House  flneh  

Phocbe  

Crested  flycatcher  

Flicker  

Red-headed  woodpecker . . . 
Golden-fronted  woodpecker. 


Hairy  woodpecker. 
Downy  woodpeckei 
Screeeh  owl. 


Sparrow  liawk. 
Saw-wbet  owl.. 

Barn  owl  

Wood  duek  


Floor 

Depth 

1  Entranre 

Diamcter 

Height 

of 

of 

abo  ve 

of 

cavity. 

cavity. 

floor. 

f*n  t  runo** 

vli  y  i  'lili  v  . 

PToiinfi 

luches. 

Inches. 

luches 

luches 

Feet. 

5  by 

5 

8 

6 

11 

5  tolO 

fi  by 

8 

8 

(») 

O) 

Oto  15 

4  by 

4 

8to  10 

8 

11 

6tol5 

4  by 

4 

S  to  10 

8 

if 
11 

6to  15 

4  by 

4 

8  to  10 

8 

12to20 

4  by 

4 

fi  to  8 

1  to  6 

i 

6to  10 

4  bv 

4 

Oto  8 

1  to  6 

l 

6  tolO 

4  by 

4 

6to  8 

1  to  6 

ti 

6  to  10 

6by 

6 

6 

1 

3 

1  to  3 

5by 

5 

6 

lto  6 

11 

lOto  15 

5  by 

5 

6 

lto  6 

1 

lOto  15 

6by 

6 

6 

(') 

0) 

8tol2 

6by 

6 

6 

1 

21 

15  to20 

6by 

6 

6 

(*) 

1  to  3 

6by 

6 

6 

4 

2 

8  tol2 

6by 

6 

6 

0) 

0) 

8tol2 

Cby 

0 

8to  10 

8 

2 

8to20 

7by 

7 

16  to  18 

16 

21 

6to20 

fi  by 

6 

12  to  15 

12 

2 

12to20 

6by 

6 

12t0l5 

12 

2 

12to20 

6by 

6 

12  to  15 

12 

12to20 

4  by 

■1 

8tO  10 

8 

P 

6to20 

8by  8 

12  to  15 

12 

lOto  30 

8by 

8 

12  to  15 

12 

8 

10  t  o  30 

6  by 

6 

lOto  12 

10 

f 

12to20 

10  by  18 

loto  18 

4 

12  to  18 

10  by  18 

lOto  15 

3 

6 

4  to20 

1  One  or  more  sides  open. 


2  All  sides  opon. 


HOUSE  PLANS. 

Possibilitíes  in  tho  way  of  improvising  bird  houses  with  very  litüe 
work  aro  suggested  in  figures  1  and  2.    Ordinary  tomato  cans  treated 

in  either  of  the  ways  here  indicated  will 
be  tenanted  by  wrens  and  bluebirds. 

The  cans  ought 
always  to  be 
placed  in  shaded 


Fio.  l.-Tomato  can  with  circular  pieoe  Fl0.  2.-Tomato  can,  with 

of  board  fitted  in  one  end,  to  make  m6  enj  removed  ías- 

house  for  bluebirds  or  wrens.  to top  of  pogt  'Hole 

cut  in  side  for  entrence. 

places,  as  the  metal  becomes  suitabie  for  biuebü-ds 
very  hot  in  the  sun.  if  put  in  ^ 

Bird  houses  in  the  South- 
ern States  have  long  been  made  from  gourds.  The 
entrance  is  in  the  side  and  a  drain  hole  in  the  bot- 
tom,  as  shown  in  figure  3.  A  piece  of  wire  through 
the  neck  for  mounting  it  completes  the  house.  A  number  of  gourds 
thus  prepared  and  strung  on  a  pole  seems  to  make  a  satisfactory  tene- 
ment  house  for  a  colony  of  martins.  Used  singly  they  are  equally 
well  adapted  to  wrens  and  bluebirds.  While  gourds  are  not  durable 
when  exposed  to  the  weather  they  are  easily  replaced. 


Fio.  3. — Gourd  for 
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Ordinary  wooden  boxes,  if  clean,  can  be  made  iiito  bird  houses  by 
merely  nailing  on  a  cover  and  cutting  out  an  entrance  hole.  Such 
makcshifts  are  rarely  weatherproof  and  arcnever  pleasing  to  the  eye. 

Branches  containing  real  woodpecker  holes,  when  ob- 
i>  tainable,  are  perhaps  the  best  attraction  that  can 

be  offcred  most  house  birds  in  the  breeding  season. 
By  carefully  fitting  such  a  branch  to  a  fruit  or  shade 


- 

¿ 
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Fia.  ó. — Gourds  for  wrens  or  bluebirds. 


F  ig  .  6.— 1 1  ouse  made 
írom  hollow  log. 


Fio.  4.— Gourds  ar 
ranged  íor 


tree  its  foreign  origin  will  scarcely  be  noticed.  Tho 
house  shown  in  figure  6  is  suitable  for  use  in  trees. 
It  is  made  from  a  log  or  large  branch,  hollowed  by 
decay,  and  fitted  with  a  top  and  bottom  as  illustrated 
in  tho  figure.  The  cover 
is  to  go  on  af  ter  tho  log  is 
fastened  in  place.  Either 
the  top  or  bottom  should  be  removable. 
Methods  of  doing  this  are  shown  in  figures 
23  and  26.  Añother  way  of  making  a  log 
house  is  to  split  a  straight-grained  log  2 
feet  or  more  in  length  through  the  middle 
and  then  to  cut  out  a  cavity  with  a  gouge. 
The  excavations  in  the  two  halves  can  be 
made  to  match  exactly  by  means  of  a 
pattern  or  témplate  having  the  size  and 
shape  desired  for  the  proposed  cavity 
through  the  plañe  of  cleavage.    Figure  7 

shows  the  appearance  of  such  a  house  and  how  to  place  the  témplate 
symmetrically  on  each  half  of  the  stick.  The  top  of  this  house 
Bhould  be  covered  with  tin  or  zinc  to  keep  out  moisture.  The  halves 
should  be  fastened  together  with  screws  to  allow  the  house  to  be 
taken  apart  and  cleaned. 


it...  "  -  tJLv 
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Phcebes  like  to  nest  about  buildings,  and  a  simple  shelf  under  tho 
roof  of  a  porch  or  shed  is  all  they  requiro.    If ,  however,  it  is  desirable 

to  have  them  stay 
outside,  the  shelf 
must  be  provided 
with  a  roof.  Figure 
8  shows  a  shelf 
shielded  from  the 
weather  by  one  wall 
and  a  roof.  This 
shelf  if  placed  high 
under  the  eaves  of  a 
two-storv  building 
may  attract  barn 
swallows;  phcebes 
and  robins  also  are  likely  to  build 
upon  it  if  it  is  not  less  than  8  feet 
Fia.  7. — Log  split  and  halves  raarked  to  be  gouged    from  the  ground.    In  some  cases 

^!^^'^¡^^S!7Í^.  ifc     be  advisable  to  leave  only 

one  side  open. 

A  nest  shelter  designed  to  be  placed  in  shrubbery  for  catbirds, 
brown  thrashers  and  song  sparrows  is  shown  in  figure  10.    As  it 

requires  little  lumber  or 
labor,  one  may  well  be 
placed  in  every  patch  of 
weeds  or  brush  fre- 


quentod  by  these  birds. 
Fastened  to  a  large  hor- 
izontal branch  or  in  a 
crotch  of  a  tree  it  is  likely 
to  be  used  by  robins. 
The  house  shown  in  figures  12  to  15  is  de- 
signed to  be  set  on  a  pole  or  a  tree  stub  for 
the  use  of  swal- 
lows especially. 
Itcan  becleaned 
by  simply  lift- 
ing  the  box  from 
its  base.  Bluebirds  and  wrens,  as  well 
as  swallows,  nest  in  this  stylo  of  house 
though  they  prefer  a  deeper  cavity. 
Another  pole  house  is  shown  in  figuro  1 7. 
This  is  essentialty  after  the  woodpeckcr 
model  and  is  suitable  for  bluebirds.  By 
releasing  the  hooks  which  fasten  the  box  to  the  base,  cleaning  is  easy. 
Figure  19  illustrates  a  house  to  be  attached  to  a  tree.    It  can  be 


Fio.  8.— Outdoor  nest  shelf. 
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Fio.  9.— Diagrama  for  outdoor  nest  sholf 
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Fio.  11. — Lumber  diagrama  for  nest  shelter  shown 


12.— Croas  section  and 
view  oí  íront  hall 
of  h  uu.se  for  swallows  and 
bluebirds. 


tí 


Fio.  13.— Foundation 
for  house  shown  in 


Fio.  14.— Floor  and  posta 
added  to  foundation 


Fio.  15.— House  ready  to  place  over 
and  posts  as  shown  In  figure  14. 
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Fio.  16.— Lumber  diagrama  for  buildlng  house  Fio.  17.— Diagrammatlc  drawings  oí  blueblrd  house.  This 
shown  ln  figures  12  to  15.  ThickneBs  oí  house  can  be  removed  from  lts  floor  by  unfastening  two 
boards  i  ineh.  wire  hooks. 


I 


'O"-  — « 


Fia.  18. — Lumber  diagrama  of  house 
shown  ln  figure  17.  Thickness  of 


Fig.  19.— Style  of  house  sultable  for 
sparrow  hawks,  screech  owls,  blue- 
birds,  and  wrens.  Dcslgned  to  be 
placed  ln  trees.  Bottora  can  be 
removed  by  turning  bu t ton. 


Fio.  20.— Settion  of 
house  shown  ln 

.19. 


i 

1. 
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Fio.  21. — Diagmms  of  house  shown  ln  figure  19  for  sparrow 
and  scroech  owlg.  Thickness  of  boards  \  inch. 
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Fio.  22.— Diagrama  of  house  shown  in  figure  19  íor 
bluebirds.  Thickuess  of  boards  J  inoh. 


opened  for  cleaning  by  turning  a  button  and  removing  the  bottom. 
This  house  is  easy  to  build  and  if  suitably  proportioned  is  adapted 
to  a  great  varié ty  of  birds.    Plans  are  furnished  for  two  sizes — one 
for  bluebirds  and  the  other  for 
screech  owls  or  sparrow  hawks. 

The  flicker  house  shown  in 
figure  23  is  designed  to  be  placed 
on  a  post  or  the  stub  of  a  tree. 
The  roof  can  be  lifted  in  tho 
same  way  that  a  stopper  is  re- 
moved from  a  bottle.  A  house 
suitable  for  members  of  the 
woodpecker  family  and  also  for 
nuthatches  and  titmico,  including  chickadees,  is  shown  in  figure  25. 
Itis  attached  to  boles  of  trees.  The  bottom  is  removable,  as  appears 
in  figure  26. 

Figure  29  shows  a  house  designed  for  wrens  and  house  finches. 
For  wrens  it  may  be  placed  on  a  tree  or  fence  post.    If  attached  near 

the  eaves  of  a  building,  house  finches  or  wrens 
will  use  it.  The  front  gable  is  open,  entrance 
to  the  room  below  being  through  tho  rear  of 
the  upper  floor.  This  house 
can  be  opened  for  cleaning 
by  lif  ting  out  tho  upper  floor. 

Martin  houses  are  built 
on  the  apartment  plan  to 
satisfy  the  social  instinct  so 
marked  in  martins  but  so 
conspicuously  lacking  in 
most  other  birds.  They 
usually  contain  not  less  than 
10  or  12  rooms  and  for  this 
reason  are  relatively  compli- 
cated,  especially  if  they  are 
miniatures  of  elabórate 
buildings,  as  is  often  the 
case.  Like  the  single  room 
houses,  they  should  be  easy 
to  inspect  and  clean  from 
top  to  bottom  and,  if  possi- 
blc,  should  be  made  proof 
against  the  English  sparrow.  An  attempt 
to  combine  these  essentials  in  a  plain  house  is  illustrated  in  figure 
32.  The  body  of  this  house  slides  upon  its  pole,  to  the  top  of 
which  the  roof  is  aolidly  attached  (fig.  36).  The  pole  is  hollow  and 
33205o— Bull.  G00— 16  2 


Fio.  23 —Flicker  house  to  be 
mounted  on  post  or  stub  of 
tree. 
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KiG.  2o.— ilou.se  to  be 
placed  in  tree  for  wood- 
peckers,  chickadees, 
nuthatches.or  titmice. 


Fio.  26.— Seetiou  of 
houa*  «hown  in 
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Fu;.  24.  -Lurabur  «i  inoraros  for  fl.ick.er 
houso  shown  in  figure  23.  Thick- 
in'.ss  of  boarda  j  inch. 


Fio.  27.— Lumber  diugrams  of  house 
shown  in  figure  25,  suitable  for 
downy  woodpecker.  líy  reducing 
size  of  en  trance  i  t  becomesright  for 
titmice  and  nuthatches.  Thick- 
iich  of  boards  J  inch. 


©  1 

«  /O"  — 

6-, 

Fio.  28.— Lumber  diagrunis  of  house  shown  in 
figure  25,  suttable  for  red-heuded  wood- 
peckfr.   Thi-Vnoss  of  hnnrds  \  inch 


Fjg.  29.— Jlouse  for  wrens  and  house 
finches.    Rooí  broken  to  show 

interior. 
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through  it  ruiis  a  cord  by  which  the  house  is  raised  and  lowered. 
The  floors  are  all  removablo  by  lif ting  up.  When  the  house  is  out  of 
contact  with  the  roof  all  of  the  entrances  are  closed  by  gatos  actuated 
by  springs,  the  gates  moving  upward  to  cióse,  and  being  kept  down 
and  open  by  pressure  against  the  roof.  By  means  of  this  device  spar- 
rows  rnay  be  kept  out  of 

the  house  until  martins  are    1  -  —  -1 

due  to  arrive,  or  if  thev  get 
in  when  the  house  is  opon 
they  can  be  trappcd  by  sud- 
denly  lowering  it.  The  pole 
shown  here  is  made  from 
hardwood  boards  put  to- 
gether  with  screws.  The 
concrete  base  has  a  core 
of  2-inch  iron  pipe  which 
extends  upward  far  enough 
to  make  a  firm  connection 
with  the  upper  part  en 
which  the  house  slides.  A 
heavy  weight  is  employed  to  hold  the  house  hard  against  the  roof. 
By  passing  the  cord  around  the  hook  of  the  weight  exactly  as  shown 
in  figure  39  and  pulling  it  upward  until  the  weight  is  clear  of  the 
ground,  it  can  easily  be  hold  without  slipping  whilo  a  more  securo 
knot  can  be  tied.  A  hook  less  wearing  to  the  cord  and  fully  as  scrv- 
iceable  may  be  made  from  an  acute  natural  crotch  of  oak  or  other 

r-/ 


Fio.  30. — Sections  of  house  shown  in  flgur*  2».   Upp«r  floor 

removable. 


K 


o-/ 
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Fio.  31 .— Lumber  diagrama  for  house  shown  in  figure  29.  Thickness  of  boards  f  incti. 

hardwood  instoad  of  iron.  Where  this  house  is  exposed  to  strong 
winds  it  may  be  advisable  to  attach  guv  wires  to  corners  of  the  roof. 
The  pole  may  be  made  of  a  single  piece  of  4-inch  galvanized  pipe,  sct 
in  a  concrete  base.  In  this  case  the  house  should  be  a  cylinder  and 
the  roof  a  cono. 
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Pío.  36.— Rooíofmartinhous*  Fio.  37.— Martin  Fio.  38.— Martin 

attoched  solidly  topóle.  house  lowered;  house  in  place; 

doors  closed.  doors  open. 


Fio.  3».— Proper  way  to 
makefiret  "hiten"  of 
rope  on  hook  of  coun- 
tcrweight. 
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CARE  OF  HOUSES. 

Each  spring  before  birds  return  from  the  South  all  íilth  and  litter 
should  be  carefully  removed  from  bird  house8.  In  addition  to  the 
relies  of  previous  oceupaney,  houses  are  likely  to  contain  cocoons  of 
inseets,  and  nests  of  bees  or  squirrels.  Attention  to  this  one  item  of 
spring  cleaning  is  a  substantial  factor  in  attaching  birds  permanently 
to  their  houses.    A  little  sulphur  scattered  about  a  house  is  a  good 


Fio.  40. — Details  of  construction  and  operation  of  gates. 


remedy  for  parásitos.  When  bluebirds  or  swallows  take  possession 
of  a  martin  house  it  is  a  good  plan  to  put  up  a  one-room  house  in  the 
vicinity  and  remove  the  nest  from  the  martin  house.  Interlopers, 
thus  evicted,  often  transfer  their  housekeeping  to  the  small  house. 
Houses  designed  for  woodpeckers  should  always  have  an  inch  or  so 
of  sawdust  in  the  bottom  for  the  reception  of  eggs,  as  woodpeckers  do 
not  gather  nest  materials.  Due  attention  should  be  given  to  repairs. 
It  is  easier  to  keep  houses  in  good  order  than  to  build  new  ones. 
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ENEMIES  OF  HOUSE  BIRDS. 

Birds  have  numerous  enemies  from  which  a  carehil  landlord  will 
try  to  guard  them.  Among  these  is  the  English  sparrow,  whose  per- 
sistent  attacks  too  often  drive  more  desirable  birds  away  from  their 
nests  and  from  the  neighborhood.  Those  who  wish  to  free  their  prem- 
isos of  these  sparrows  will  find  recommendations  in  F  armers'  Bulletin 
493,  The  English  Sparrow  as  a  Pest.  European  starlings,  which  at 
present  are  not  distribu  ted  beyond  a  narrow  strip  of  the  Atlantic  coast 
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Fio.  41.— Lamber  diagrama  for 


región  centering  about  New  York,  are  to  be  condemned  for  their 
peniicious  interference  with  native  house  birds. 

Cats  and  large  snakes  are  enemies  of  birds,  the  former  perhaps 
killing  more  birds  than  any  other  mammal.  Trees  and  poles  support- 
ing  houses  should  be  sheathed  with  tin  or  galvanized  iron  to  prevent 
these  enemies  from  climbing  to  the  nests.  Squirrels  give  more  or  less 
trouble  by  gnawing  houses,  eatiiig  eggs,  and  killing  nestlings.  Red 
squirrels,  in  particular,  have  a  very  bad  reputation  in  this  respect, 
and  many  experimenters  keep  their  grounds  free  from  them.  Some 
regard  flying  squirrels  as  but  little  better  than  red  ones.   Even  gray 
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Fig.  42.— Food  shelter  for  attachraent  to  trunk 
of  tree. 


and  fox  squirrels  are  occasionally  troublosome.  It  is  not  *>•..  í  > , 
however,  that  bird  lovers  should  wage  indiscriminate  warfare  against 

all  squirrels.  It  is  far  better  to 
adopt  the  rule  never  to  kill  a 
squirrel  unless  there  is 
reason  to  believe  that 
it  has  acquired  the 
habit  of  eating  eggs 
or  young  birds;  the 
result  will  probably 
be  that  not  more  than 
one  red  squirrel  in  fif  ty 
ñor  moro  than  one 
gray  squirrel  in  a  hun- 
dred  will  have  to  be 
killed.  Where  squir- 
rels arenuinerousthev 
give  more  or  less  trouble  by  gnaw- 
ing  and  disfiguring  houses.  This  damage  may  be  prevented,  however, 
by  covering  the  parts  about  the  entrance  with  tin  or  zinc. 

FOOD  SHELTERS. 

Another  means  of  attracting  birds  about  human  habitations  is  to 
furnish  an  abundance  of  food, 
preferably  in  food  shelters.  If 
one  is  unablo  to  make  shelters 
that  will  protect  food  in  all  kinds 
of  weather,  the  food  may  be  fas- 
tened  to  trunks  or  branches  of 
trees  or  scattered  in  sheltered 
places  on  the  ground.  A  de- 
cided  advantage  in  having 
shelters,  aside  from  that  of  pro- 
teo ting  food,  is  that  they  may 
be  placed  where  the  birds  can  be 
watched  conveniently.  When 
shelters  are  used  the  birds  are 
íirst  baited  by  placing  food,  such 
as  suet,  seeds,  or  cracked  nuts, 
in  a  conspicuous  place,  and  then 
led  by  degrees  to  enter  the  in- 
closure.  Designs  for  two  food 
shelters  aro  exhibited  in  figures 
42  and  46,  one  of  which  is  supported  by  a  post,  the  other  by  a  tree. 
Structural  details  aro  shown  for  both.  Thor©  is  no  bottom  to 
of  them. 


43. — Vertical  section,  side  to  side,  with  su£- 
gestions  for  larder;  diagrammatic  and  croes  i 
tion  of  food  shelter  shown  in  figure  42. 
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Fig.  44.-Front  and  sido  elevations  of  shelter  shown  in  figure  42. 


Fig.  46.— Food  shelter  for  attachment 
topost.  Roofcutawaytoshowcon- 
struction.  Sides  made  of  glass;  siie 
oí  panes  8  by  10  inebes. 
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LOCATION. 

The  location  of  a  bird  house  or  food  shelter  has  much  to  do  with  its 
success,  for  the  reason  that  birds  have  decided  notions  as  to  proper 
suiroundings  for  a  dwelling.  Martins  prefer  to  breed  near  houses, 
but  not  within  20  feet  of  trees  br  buildings.  Bluebirds  are  inclined  to 
select  orchards  or  pastures  having  scattered  trees.  Wrens,  thrashers, 
and  catbirds  live  in  thick  shrubbery.  Robins  like  trees  with  sturdy 
trunks  and  branches.  Titmice,  nuthatches,  and  most  of  the  wood- 
peckers  are  woodland  species,  although  flickers  and  red-headed  wood- 
peckers  are  more  at  home  among  the  scattered  trees  of  roadsides  and 
pastures.  Song  sparrows  frequent  weedy  swales  and  brush  f enees. 
Swallows  do  not  enter  woods  so  that  a  house  would  be  as  attractive 
to  thera  in  one  open  place  as  in  another.  The  eastern  phoebe,  the 
black  phoebe,  and  the  house  finch,  while  not  limited  to  the  haunts  of 
man,  are  noticeably  partial  to  them.  Crested  flyeatchers,  screech 
owls,  barn  owls,  and  sparrow  hawks  are  governed  more  by  conven- 
ience  than  by  tas  te;  although  normally  inclined  to  hold  aloof  from 


Fio.  47.— Cross  and  longitudinal  sections  of  food  house  shown  in  figure  46. 


maa,  they  have  in  many  instances  reared  their  broods  in  cióse  prox- 
imity  to  dwellings.  Barn  owls,  true  to  their  ñame,  accept  suitable 
quarters  in  buildings  without  hesitation. 

CONCLUSION. 

Before  erecting  bird  houses  one  should  first  determine  the  kind  of 
birds  to  which  his  premisos  are  adapted.  The  question  usually  next 
arising  is  as  to  the  numbei  of  birds  that  can  be  accommodated. 
Unless  grounds  are  large,  it  is  generally  useless  to  expect  as  tenants 
more  than  a  pair  of  each  species,  except  martins.  However,  the 
singular  intolerance  shown  by  most  birds  during  the  breeding  season 
to  others  of  their  kind  does  not  opérate  between  those  of  cüfferent 
species.  A  dozen  different  kinds  of  birds  will  pursue  their  several 
modes  of  hunting  and  raise  their  families  on  the  same  lot,  but  rarely 
two  of  the  same  sort.1    Of  all  our  house  birds,  martins  alone  are 

i  The  fact  that  birds  are  more  tolerant  toward  strangers  than  toward  relativw  was  well  illustrated  by  an 
observatkm  made  reoantly  by  the  writer  in  New  México.  A  oiie-story  tool  house  10  feot  square  had  naflod 
to  three  corners  of  its  roof  rough  bird  houses  made  from  paoking  boxes.  One  was  oceuptod  by  vlolet-green 
swallows,  anotherby  western bluebirds, and  the  third by  English  sparrows.  A  still  mortremarkable asso- 
ciatlon  oí  diflerent  species  has  been  reported  by  Otto  Widmann,  oí  St.  I-ouls,  Mo.,  who  once  had  a  pair  each 
of  flickers.  martins,  house  wrens,  and  English  sparrows  nesting  súnuJtaneously  in  the  same  house. 
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social.  The  fact  that  there  is  a  limit  to  the  possible  bird  population 
on  any  given  tract  must  be  taken  into  cotisideration.  When  the 
probable  teñan  ts  ha  ve  been  deoided  upon,  the  selection  of  sites  is  in 
order,  f  or  the  site  of  ten  decides  the  style  of  house  that  is  to  occupy  it. 
In  the  final  placing  of  bird  houses,  care  should  be  taken  to  have  them 
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Fio.  48.— Lumbor  diagrama  of  íoo<l  ahelter  showu  in  figure  46. 

faco  away  from  the  winds  prevailing  in  stormy  weather.  The 
strongly  developed  honüng  instinets  of  birds  can  be  relied  on  to  attach 
them  to  the  neighborhood  where  they  first  saw  the  light,  and  the 
identical  paira  which  nest  in  the  houses  provided  for  them  one  year 
will  often  return  the  next  season  to  enjoy  the  same  bounty  and  pro- 
tection. 
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September9.  1914. 

WILD  ONION:  METHODS  OF  ERADICATION. 

By  II.  K.  Cox.  Aiirii  ulturist,  Office  of  Farm  iiatMffcutvnt. 

INTRODUCTION. 


The  wild  onion,  or  garlic  [Allium  vincule)*  is  found  in  the  Atlan- 
tic coast  región  from  Massachusetts  to  Georgia  and  as  far  inland 
as  Missouri  (fig.  1),  and  in  a  large  part  of  that  territory  it  is  the 
worst  weed  pest.  In  the 
spring  the  COWfi  eat  the 
plant,  which  results  in  the 
dairy  productes  becoming 
íainted  with  the  ofFensive 
odor  and  flavor.  The 
farmer  harvests  with  his 
wheat  the  onion  bulblets, 
which  are  about  the  same 
size  and  sha  pe  as  the 
wheat  grains,  and  the  two 
are  difficult  to  sepárate. 
Therefore,  when  the  wheat 
is  offered  for  sale  the  millman  docks  him  a  liberal  ainount.  Bread 
made  from  garlicky  flour,  especial!}'  if  eaten  warm,  has  a  pronounced 
odor  and  flavor.  The  money  loss  from  wild  onion  runs  into  millions 
of  dolíais  yearly,  while  the  gastronomic  discomfort  to  the  con- 
sumers  of  the  tainted  flour  and  dairy  products  is  no  minor  considera- 
don.  During  the  winter  and  earhr  spring  the  green  tops  of  this 
weed  detract  much  from  the  appearance  of  lawns. 

DESCRIPTION  AND  HABITS  OF  GROWTH. 

It  is  highly  importan t  to  understand  how  this  plant  grows,  because 
on  a  knowledge  of  its  life  hal)its  is  based  the  best  method  for  its 


Fio.  1. — Sketch  map  of  the  United  States,  showiny 
the  distribuí  ion  of  the  wild  onion. 


Note.— This  bulletin  describrs  methods  for  oradlcatlng  the  weed  that  is  responsible  for 
the  "  jrarlicky  "  taste  and  odor  found  in  soine  milk  and  hutter  and  in  somo  bread  and  is 
of  especial  interest  to  farmers  and  dalrymen  in  the  Atlantic  coast  región  and  as  far 
inland  us  Missouri.  The  subject  matter  is  based  on  and  is  an  enlargement  of  the  Bureau 
of  Plant  Industry  circular  (Doc.  No.  41G>  entitled  "The  Wild  Onion"  by  J.  S.  Cates  and 
H.  R.  Cox. 
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eradication.  In  cultivated  lnnds  (he  plants  are  likely  lo  be  seattered, 
but  in  pastures,  lawns,  and  other  places  that  have  not  been  disturbed 
for  severa  1  years  the  plants  grow  in  cliunps. 

The  wild  onion  ripens  in  June  or  July,  at  whioh  time  the  above- 
ground  portion  consists  of  a  stein  with  se  vera  1  narrow  leaves  grow- 
ing  along  the  lower  part.  This  stem  is  1J  to  34  feet  tall,  and  on  the 
top  is  found  a  cluster  or  several  clusters  of  the  aerial  bulblets  shown 
in  figure  2,  sometimes  incorrectly  called  seeds.  The  plant  seldom 
produces  truc  seeds.  The  underground  portion,  whicb  is  from  1  inch 
to  8  inches  deep,  is  shown  in  figure  3.   This  portion  rontains  from 

two  to  six  newly 
forined  bulbs,  lo- 
eated  at  the  base  of 
the  plant  between 
the  leaf  layers  of 
the  oíd  bulb.  The 
oíd  plant,  that  is. 
the  stem  and  the 
leaves,  then  dies. 
leaving  these  new 
bulbs  to  start  growth 
for  the  coming  sea- 
son.  Figure  1  shows 
the  plant  illustrated 
in  figure  3  with  all 
the  leaves  removed, 
exposing  the  four 
bulbs  whicb  had 
been  produced.  The 

Fio.  2.— Aerial  bulblets  of  the  wll  1  onion.  Small  (letached  blllb 

shown  in  the  illus- 

tration  was  broken  oflE  from  the  dark  spot  at  the  baseof  the  large  bulb. 

It  will  be  noticed  in  figure  1  that  three  of  these  bulbs  are  small. 
while  the  one  next  to  the  stem  is  much  larger.  The  large  bulb  has 
a  thin,  delicate,  white  skin,  while  the  smaller  ones  have  a  hard  brown 
shell  around  them.  The  large  l>ulb  nlways  gerininates  in  the  sununer 
or  early  fall.  The  hard-shelled  bulbs  do  not  start  growth  until  a 
considerablv  later  date.  A  few  start  in  the  late  fall,  but  most  of 
them  remain  dormant  until  the  following  spring  or  an  even  later 
period. 

It  has  been  found  that  before  all  the  hard-shelled  bulbs  have  ger- 
minated,  plants  from  the  soft-shelled  bulbs  have  advanced  far 
enough  toward  maturity  to  produce  new  bulbs.  There  is  conse- 
(juently  an  overlapping  of  generations.  which  is  the  secret  of  the 
remarkable  j^ersistenee  of  this  weed. 
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METHODS  OF  EKADICATION. 

CULTIVATED  LAND. 

Tí>  kill  the  wild  onion,  the  work  must  be  started  in  the  fall.  The 
objeet  of  this  work  is  to  destroy  the  plants  i  rom  the  soft-shelled 
bulbs  before  thev  ha  ve  advanced  far  enough  to  produce  new  bulbs. 
The  best  time  is  when  the  food  stored  in  the  bulb  has  been  trans- 
ferred  to  the  growing  plant  and  before  the  new  bulbs  have  started  to 
form.  There  is  a  considerable  period  when  this  eondition  exists. 
which  is  when  the  new  plants  are  about  12  to  15  ¡urbes  high.  This 


Fio.  3. — ünderground  portíon  oí        Fn:.  4. — TJndergroun<]  portton  of  tli«*  wlld-ooioa 

n  wild  oulon  at  muturity.  plant  shown  in  Il^un-  .".  with  tlio  Icaf  layéis  r«'- 

niovcd,  slmwiii£  the  femr  m»w  bullís  wliich  tliis 
plnnt  has  produecd. 


is  during  October  and  November  in  the  South  and  November  and 
December  in  the  Xorth.  When  this  stage  has  been  reached,  the  land 
sliould  be  plowed  fairlv  deep.  turning  under  all  the  onion  tops. 
This  will  dispose  of  these  plants.  If  this  plowing  were  put  off  until 
hpring.  however.  these  plants  would  have  formed  new  bulbs,  whieh 
would  be  able  to  grow  even  though  the  parent  plants  were  destroy  ed. 
It  is  highly  important  that  the  tops  be  eompletely  buried  by  the 
plowing;  otherwise  nianv  of  them  would  keep  on  growing.  A  plow 
with  a  jointer  attaehed  to  the  beam  (fig.  .*"»)  will  often  be  a  great  belp 
in  thoroughlv  turning  under  the  tops,  while  disking  the  land  previ- 
ous  to  plowing  will  also  aid  in  aeromplishing  this  result. 
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The  following  spring  the  ficld  should  be  planted  to  a  mltivated 
crop.  Corn.  preferably  planted  in  checkrows,  is  best.  It  may  be 
necessary  t<>  plow  a  «rain  shallowly  ín  th«'  -  j  ni  nir.  bul  ordinarily  ;i 
disking  or  two  previous  to  planting  will  suffice.  In  cultivating  the 
corn.  the  efTort  should  be  to  kill  the  onion  plants  that  spring  up,  and 
the  easiest  way  of  doing  this  is  to  cut  oíT  the  tops.  The  l>est  imple- 
ments,  therefore,  are  those  that  cut  oíT  al]  the  tops  instead  of  letting 
them  slip  througli  and  keep  on  growing.  Cultivators  of  the  sweep 
type  are  best  for  this  purpose.  Figure  0  shows  a  nuinber  of  imple 
ments  of  this  kind.  On  many  of  the  inodern  cultivators  sweeps  9  to 
18  inches  wide  may  be  quickly  attached  in  place  of  the  shovels. 
Some  soils.  of  course.  are  too  stony  or  otherwise  unsuitable  for  the 
use  of  sweeps. 


KlO.  5. — Plow  wlth  Jolnter. 

From  the  time  the  fariner  is  able  to  get  on  the  land  in  the  spring 
until  the  corn  is  laid  bv.  bis  efTorts  should  be  directed  toward 
preventing  the  (?nion  from  mnking  top  growth.  Tliis  spring  and 
early-fitiininer  work  is  to  kill  the  plants  that  come  up  from  the  hard- 
shelled  bulbs.  If  it  is  well  done,  tnost  of  the  onions  will  ha  ve  dis 
:i|>peared  by  the  end  of  summer.  Some  of  the  hard-shelled  bulbs. 
however,  may  «lelav  germination  for  a  year  or  two,  so  that  by 
fall  a  few  plants  may  again  be  in  evidence.  Henee,  the  fanner 
should  l>e  prepaied  to  follow  the  same  plan  of  a  deep  plowing  late 
in  the  fall,  to  be  sueceeded  by  a  cultivated  crop  the  next  s|)ring. 
giving  careful  cultivation  to  this  crop.  In  two  years  this  treatment 
is  almost  sure  death  to  all  the  wild  onions  in  the  land,  and  the  work 
can  be  carried  out  with  but  little  extra  labor  and  expense. 

The  aerial  bulblets  genninate  in  the  early  fall,  like  the  soft-shelled 
bulbs.  but  the  planta  are  weak  and  are  readily  destroved  by  the  fall 
plowing. 
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Many  farmers  have  tried  the  method  outlined  here  and  have 
found  it  to  be  entirely  satisfactory. 

As  a  variation  of  the  ordinary  plowing  some  farmers  have  used 
trench  plowing  with  success.  This  consists  of  running  a  plow  about 
i  or  5  inches  deep  and  following  this  with  another  plow  in  the 
same  furrow  at  a  depth 
of  10  inches  or  more. 
The  wild-onion  plants 
and  ungerminated 
bulbs  being  in  the  up- 
per  4  or  5  inches  are 
thus  turned  into  a  deep 
furrow  and  covered  up 
by  the  second  plow, 
burying  them  so  that 
their  tops  can  never 
reach  Üie  surface.  In 
asoilof  average  depth. 
however,  it  is  not  de- 
sirable  to  turn  up  so 
much  subsoil  to  the 
surface. 

PASTURES  AND  LAWNS. 


If  grass  lands  are 
quite  full  of  the  onion 
plants,  the  easiest  way 
of  disposing  of  them  is 
to  follow  the  cultiva  - 
tion  method  alreadv 
outlined.  There  are 
many  fields,  though. 
where  these  weeds  are 
not  very  numerous  and 
where  it  would  not  pay 
to  follow  such  a  radi- 
cal course. 


Fu.,  fi. — Vurious  typcs  of  cultivators  equipped  with 
knivcs  or  swecps  thnt  aro  t-Bfectivc  In  cuttins  off  ti»' 
tops  of  iho  \vil<1  otilon. 


The  Department  of  Agriculture  has  experimented  with  various 
methods  of  killing  each  plant  or  group  of  plants  in  such  situations. 
Treatments  were  tried  out  with  a  number  of  the  most  promising 
plant  poisons,  such  as  fuel  oil,  coal-tar  creosote  oil.  arsenite  of  soda 
■íolution,  and  common  salt.  A  small  quantity  of  each  of  these 
poisons  was  applied  to  each  plant  or  group  of  plants.  While  all 
these  substances  killed  the  plants.  only  one  of  them.  namely.  coal- 
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tar  creosote  oil,  affected  the  ungerminated  bulbs  as  well.  It  was 
found  that  10  eubic  centimeters  (about  4  thimblefuls)  of  this  mate- 
rial was  quite  effective.  The  most  fcasible  method  for  the  average 
farmer,  however,  is  to  dig  up  the  plants  or  clumps  with  a  mattock. 
One  well-directed  stroke  when  the  soil  is  moist  and  soft  will  take 
out  the  entire  clump  by  the  roots,  including  the  ungerminated  bulbs. 
This  should  be  carried  off,  so  as  to  give  no  further  trouble.  It  is 
then  a  good  plan,  especially  on  a  lawn,  to  fill  the  hole  with  soil  and 
sprinkle  a  little  grass  seed  on  the  surface. 

Sheep  eat  the  tops  of  the  onion,  and  grazing  for  a  few  years  is 
reportcd  as  an  efficient  remedy  for  the  pest.  The  sheep  apparently 
eat  it  to  the  greatest  extent  during  the  winter  and  early  spring,  when 
there  is  little  other  green  vegetation  in  sight,  or  in  poor  pastures, 
where  there  is  little  to  choose  but  the  wild  onion.  On  the  better 
pastures  it  may  be  necessary  to  salt  the  onions  occasionally  to  induce 
the  sheep  to  get  a  taste  suffieient  to  overeóme  their  natural  dislike 
for  them.  These  animáis  may  be  of  considerable  help  in  reducing. 
and  even  finally  eradicating.  this  pest  in  pastures. 

M EASURES  THAT  HELP. 

PREVENTING  THE  FORMATION  OF  BULBLETS. 

As  the  aerial  bulblets  are  practically  the  only  means  by  which  the 
onion  pest  is  distributed  froin  íield  to  Held  and  from  farm  to  farm, 
it  is  highly  important  that  the  formation  of  the  bulblets  be  pre- 
vented.  If  allowed  to  maturo,  they  may  be  harvested  with  hay  and 
grain  and  then  carried  to  other  parts  of  the  farm.  They  are  also 
carried  by  water  and  deposited  on  uninfested  fields,  where  they 
propágate.  Cutting  the  tops  of  the  onion  plants  before  they  are 
ripe  will  prevent  them  from  producing  bulblets. 

Late  plovúny  for  small  </rahis. — It  has  been  found  that  if  plow- 
ing is  delayed  until  a  late  date  in  the  fall  and  the  land  is  planted 
to  small  grain,  only  a  few  onion  plants  will  ripen  their  aerial  bulb- 
lets by  harvest  time  the  following  summer.  This  late  plowing  dis- 
poses of  those  onion  plants  that  start  growth  before  plowing  and 
gi\es  the  grain  more  than  an  even  start  with  the  garlic  that  begins 
growth  after  planting.  As  the  plowing  should  be  done  at  such  a  late 
date  as  to  prevent  the  best  development  of  fall-sown  grains,  it  is 
preferable  to  plant  spring  grains.  If  circumstances  require  the 
sowing  of  fall  grain,  it  should  be  done  with  the  ftdl  knowledge  that 
the  necessarily  late  planting  will  probably  reduce  the  yield.  Seed- 
ing  a  fall-grain  erop  after  late  plowing  has  the  least  harmful  effect 
on  yield  in  the  southern  part  of  the  onion  belt.  where  wheat  may  be 
planted  as  late  as  Xovember  or  Deeember. 
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PREVENTING  THE  DISTRIBUTION  OF  BL'LBLETS. 


If  the  bulblets  have  been  permittecl  to  mature  it  is  important  to 
prevent  their  fnrther  distribution.  The  most  eommon  inethod  of 
distributing  the  wild  onion  is  in  sniall  grain  used  for  seed.  Only 
grain  free  from -the 
bulblets  should  be 
planted.  Figure  7 
shows  wheat  grains 
and  onion  bulblets  as 
they  appear  at  har- 
vest  time. 

There  are  several 
practical  methods  for 
insuríng  onion  -  free 
seed  wheat.  Artificial 
drying  makes  the 
bulblets  lighter  and 
thus  more  easily 
fanned  out;  letting 
the  grain  stand  a  year 
accomplishes  about  the 
same  result  as  artifi- 
cial drying;  if  the 
bulblets  are  allowed 
to  freeze,  they  after- 
wards  become  dryand 
can  be  readily  fanned 
out;  or,  clean  grain 
for  seed  may  be  pur- 
chased  from  some  out- 
side  source.  Another 
plan  is  to  set  aside  a 
small  área  of  land, 
free  from  onion,  for 
producing  seed  grain. 
Since  the  quantity 
used  to  seed  this  patch  is  small,  all  the  garlic  bulblets  can  easily  be 
removed  bv  hand,  if  necessarv. 

WILD  ONION  AND  MARKET  WHEAT. 

On  boards  of  trade,  wheat  containing  garlic  bulblets  in  consider- 
able quantity  is  graded  "  rejected  "  and  is  then  sold  only  on  sample. 
Such  grain  is  generally  sold  at  a  price  ranging  from  20  to  50  peí- 
cent  lower  than  No.  2  Red.    Millers  often  refuse  to  handle  onion- 


Fig.  7. — Wheat  grains  and  newly  matured  wild-onion 
bulblets.  Tin-ir  similarity  in  slze  and  shape  makes 
separatlon  difQeult. 
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infested  wheat.  for  they  are  able  to  grind  it  only  at  a  much-inereased 
tost.  Tlie  bulblets  gum  the  rolléis,  making  it  neeessary  to  stop  the 
milis  frequently  and  wash  the  rolléis  U»fore  the  grinding  can  be  eon- 
tinued. 

While  the  gailic  bulblets  becoine  lighter  and  líente  are  more  easily 
fanned  out  of  wheat  in  from  six  months  to  a  year  after  harvest,  it  is 
often  impracticable  to  delay  grinding  for  such  a  long  period.  In 
that  ta.se  the  infested  grain  may  be  aitifieially  dried  in  a  eommenial 
grain  drier,  after  which  the  bulblets  may  be  easily  removed  by  good 
cleaning  machinery. 

WILD  ONION  AND  DAIRY  PRODUCTS. 

It  is  often  feasible  for  the  dairyman  to  eradicate  this  weed  from 
his  pasture,  but  until  this  eradication  is  accomplished  he  should  fol- 
low  such  methods  as  will  prevent  losses  from  tainted  milk.  It  has 
been  found  by  the  department  that  increasing  the  length  of  time  be- 
tween  feeding  on  the  onion  and  milking  reduces  the  unpleasant  odor 
and  flavor.  There  is  only  a  slight  odor  and  ílavor  to  milk  when  cows 
are  kept  off  onion-infested  pastures  for  four  hours  before  milking. 
and  even  this  slight  ílavor  almost  entirely  disappeai-s  when  the  milk 
htantls  for  four  hours.  At  the  present  time  this  appears  to  be  the 
most  practicable  method  for  reducing  the  onion  flavor  in  milk. 

SUMMARY. 

To  destroy  wild-onion  plants,  plow  deei)ly  in  the  late  fall,  when 
the  tops  are  a  foot  t»r  more  high.  The  tops  should  l)e  thoroughly 
turned  under.  A  jointer  attached  to  the  plow,  as  also  disking  pre- 
vious  tt>  piowing,  will  help  in  this  respect.  The  ft>llowing  spring 
the  land  should  be  preparcd  for  a  cultivated  crop,  corn  in  check 
rows  being  best.  This  crop  should  be  given  careful  cultivation  to 
keep  tlown  all  the  top  growth  of  the  garlic.  If  any  onion  plants 
persist  the  next  fall,  the  method  of  late  fall  piowing,  followed  by  a 
cultivated  crop  in  the  spring,  should  be  repeated.  This  treatment 
will  eratlicate  practically  all  the  onion. 

It  is  sometimes  impracticable,  for  the  time  l>eing,  to  eradicate 
this  pest  completely.  In  that  case  an  important  remetlial  method  is 
to  plant  small  grain  late,  piowing  and  preparing  the  land  just  l)e- 
fvore  plant ing.  While  this  will  not  destroy  the  onion,  it  gives  it  such 
a  setback  that  the  bulblets  do  not  have  time  to  mature  before  harvest. 
so  that  the  grain  is  comparativelv  free  from  them.  This  method 
preven ts  the  spread  of  the  weed  by  means  of  the  aerial  bulblets. 

Another  remedial  measure  is  to  use  for  seetl  only  such  grain  as  is 
free  from  onion  bulblets,  since  infested  grain  is  one  of  the  principal 
means  by  which  this  weed  spreads. 
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TIME  OF  ISSLANCE  AND  SCOPE  OF  Al'GUST  CROP  REPORTS. 

The  report  showing  the  condition  of  the  cotton  crop  on  July  25  will  be  iaaued  by  the 
Bureau  of  Crop  Eatimate*,  Department  of  Agriculture,  on  Friday,  July  31,  at  12  noon 
(eastern  time). 

On  Friday,  August  7,  at  2.15  p.  m.  (eastern  time),  there  will  be  iaaued  a  summary  of 
the  conditions  of  the  principal  cropa  on  August  1 ,  which  will  give  the  íollowing  iníorma- 
tion:  Preliminary  estímate  of  yield  and  quality  of  winter  wheat;  condition  on  August 
1  (or  at  time  of  harvest)  of  apring  wheat,  cora,  oats,  barley,  potatoea,  tobáceo,  flax,  rice, 
applea;  acreage  and  condition  of  buckwheat  and  hay;  acreage,  yield  per  acre,  and 
quality  of  rye;  stocks  of  oats  in  farolera'  hands  on  August  1. 

A  aupplemental  report  will  be  issued  which  will  include  a  atatement  of  the  condition 
on  Auguet  1  of  the  following  cropa:  Peachea,  peara,  grapea,  watermelona,  cantaloupea, 
sweet  potaotes,  tomatoea,  cabbages,  oniona,  beana,  augar  beeta,  sugar  cañe,  sorghum, 
peanuts,  hops,  broom  cora,  hemp,  kafir  corn,  alfalfa,  timothy,  millet,  blue  grasa  (for 
seed) ;  yield  and  quality  of  clover ;  also  an  index  of  general  crop  conditions  on  August  1 
in  each  State;  and  the  average  price  paid  to  producers  for  important  producía. 

Details  by  States  will  appear  in  the  August  Agricultural  Outlook. 
52848o— Bull.  611—14  1 
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GENERAL  REVIEW  OF  CROP  CONDITIONS,  JULY  1,  1914. 

The  composite  condition  of  all  crops  of  the  United  States  on  July 
1,  1914,  was,about  1.4  per  cent  above  tkeir  10-year  average  condition 
on  that  date.  Last  year  the  July  1  condition  of  all  crops  was  1.7  per 
cent  below  the  10-year  average,  but  prospects  deelined  as  the  season 
advanced,  the  November,  or  final,  reports  last  year  being  6.7  per  cent 
below  tho  10-year  average.  Consequen tly,  presen t  conditions  are 
about  8.7  per  cent  better  than  the  outturn  of  crops  last  year. 

North  Atlantic  States.— General  crop  conditions  on  July  1  were  98.4 
per  cent  of  the  average  (not  normal),  being  102.3  in  Maine,  105.7  in 
New  Ilainpshiro,  90.1  in  Vermont,  95.0  in  Massachusetts,  93.3  in 
Rhode  Island,  9G.3  in  Connecticut,  99.4  in  New  York,  93.6  in  New 
Jersey,  and  98.3  in  Pennsylvania. 

Prospects  deelined  somewhat  during  June;  the  precipitation,  except 
in  Maino  and  New  Ilampshire,  was  insufficient.  Médium  to  poor 
conditions  for  hay,  an  important  crop  in  this  división,  are  the  chief 
causo  of  underaverage  prospects,  and  most  crops  are  undera  ver  ages. 
Apple  prospects,  howcver,  aro  above  average. 

South  Atlantic  States. — General  crop  conditions  on  July  1  in  this 
división  of  States  were  95.5  per  cent  of  average,  boing  90.2  in  Pela- 
ware,  99.8  in  Maryland,  S5.8  in  Virginia,  S7.0  in  West  Virginia,  95.9 
in  North  Carolina,  99.5  in  South  Carolina,  98.0  in  Georgia,  and  93.5 
in  Florida. 

The  condition  figure  for  the  división  is  slightly  lower  than  on 
June  1,  notwithstanding  a  slight  improvement  in  cotton. 

Conditions  in  Virginia  are  lowest  of  all  the  States  in  tho  Union 
and  West  Virginia  is  next.  Nearly  all  crops  are  low  in  conditions, 
the  exceptions  being  cotton,  wheat,  and  tree  fruits.  Tobacco, 
hay,  oats,  and  potatoes  are  particularly  low  in  condition.  Drought 
is  the  chief  cause.  Soine  showers  at  the  cióse  of  the  month,  howevcr, 
were  beneficial. 

Narth  Central  States,  east  of  the  Mississippi  lliver. — General  crop 
conditions  July  1  were  100.3  per  cent  of  the  average,  being  99.4  in 
Ohio,  97.0  in  Indiana,  96.4  in  Illinois,  106.7  in  Michigan,  and  107.1 
in  WiscoiLsin. 

In  the  northern  part  of  this  división  rains  have  beon  propitious 
and  croj)  prospects  are  excellent,  but  in  the  southern  portion  drought 
has  curtailed  prospects.  Corn  and  wheat  are  above  their  average, 
but  most  other  crops  are  below  average. 

North  Central  States,  xvest  of  Afiss%ssippi.  lliver  —  General  crop  con- 
ditions July  1  were  108.9  per  cent  of  average,  being  104.3  in  Minne- 
sota, 110.2  in  Iowa,  93.5  in  Missouri,  110.2  in  North  Dakota,  112.8 
in  South  Dakota,  115.S  in  Nebraska,  117.2  in  Kansas. 

This  is  the  most  favored  section  of  the  United  States  this  season, 
eveiy  State  except  Missouri  having  prospects  decidedly  above  their 
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average.  Drought  and  Hessian  fly  in  wheat  affected  adversely  crops 
in  Missouri.  In  this  división  practically  all  crops  are  above  average 
prospeets. 

South  Central  States. — General  crop  eonditions  July  1  were  96.0 
per  cent  of  average,  being  88.2  in  Kentucky,  90.9  in  Tennessee,  100.9 
iu  Alabama,  98.2  in  Mississippi,  99.8  in  Louisiana,  96.5  in  Texas, 

102.0  in  Oklahoma,  and  91.5  in  Arkansas.  Rainfall,  until  recen  tly, 
has  been  deficient  in  the  eastern  portion  and  excessive  in  the  western 
portion  of  this  división.  In  Alabama  the  aggrcgate  condition  is 
above  average  owing  to  the  favorable  condition  of  cotton,  as  prac- 
tically all  other  crops  are  below  their  average.  Oklahoina's  high 
general  average  is  due  to  the  excellent  promise  of  wheat  and  oats. 

Far  Western  States. — General  crop  eonditions  July  1  were  105.8 
per  cent  of  average,  being  102.3  in  Montana,  104.5  in  Wyoining,  109.8 
in  Colorado,  109.7  in  New  México,  98.4  in  Arizona,  104.6  in  Utah, 

103.1  in  Nevada,  99.7  in  Idaho,  102.9  in  Washington,  104.0  in  Orcgon, 
and  110.0  in  California. 

The  Arizona  condition  f alls  sligh  tly  below  average  because  the  hay 
and  winter  wheat  crops  were  moderately  below  average.  In  Idaho 
most  crops  are  near  their  average,  potatoes  falling  the  most  below. 
The  apple  prospect  in  this  división  is  somewhat  below  average;  most 
crops,  however,  are  above  average.  In  California,  hops,  primes,  and 
wauiuts,  out  of  20  crops  reported  upon,  show  less  than  average 
•condition. 

Table  \.—Growing  condition  of  the  rarious  crops  on  July  1,  erpressed  in  percentaje 
of  their  lo-year  average»  {not  the  normal)  on  July  1 . 

Winter  wheat  117.3  ;  Ryc   103.8  I  Raspborries   100.4    Sorghum  93.3 

Pear3   110. 0    C,  rapes   103.5    Pcaches   99.3  í  Hlackberries  91.  s 

Barley   109.7  |  IIops   103.2    Hay   98.7  j  Silgar  cano  91.2 

Sprint  wheat  109.1  ]  Silgar  foms   103.1    Cotton   98.6  ¡  Lima  hcaiu  90.9 

Applfts   IOS.  1  |  Brooracorn   102.7    Hice   98.3    Toraatoes  89.3 

Kalin-orn   107.9  |  Corn   101.3    OnioiLs   95.  »    Timothy  hav   BR.  4 

Alfalfa   106.6  [  Oats   101.0    Potatoes   94.  3    Hweet  potatoes   8S.3 

Lemons  104.9    Cantaloupes   101.0    Pasture   93.7    Heiup  87.6 

O  ñingas  101.6    lleans  (drv)   100.  s    Peanuts   93.5  ¡  Clovcr  hay   85.1 

Flax   104.3  1  Millct   100.7  ¡  Cabbages   93.3  ;  Tobaet-o   7S.0 


THE  WHEAT  PROSPECTS. 

The  July  1  forecast  of  this  years  wheat  crop  of  the  United  States 
is  930,000,000  bushels,  the  largest  ever  produced,  exceeding  last 
year's  crop,  which  was  itself  a  record  crop,  by  about  167,000.000 
bushels.  The  third  crop  in  size  is  that  of  1901,  when  748,000,000 
bushels  was  the  cstimate.  The  average  production  of  the  past  5 
years  was  686,000,000  bushels. 

Such  a  large  crop  would  augur  very  low  prices  were  it  not  that  the 
world  crops  of  wheat  and  competing  grains  do  not  promise  moro 
than  about  the  average  of  recent  years.  Also  that  more  than  the 
usual  diversión  of  wheat  from  its  uso  as  food  to  the  use  of  feed  for 
livo  stock  may  be  expected,  owing  to  the  present  relativcly  short 
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supply  of  corn  in  somo  soctions  wherc  thcro  is  a  promiso  of  abundant 
wheat.  On  July  1  thc  price  of  corn  in  Kansas  averaged  77  cents 
per  bushel  of  56  pounds  and  thc  price  of  wheat  avoraged  70  cents  per 
bushel  of  60  pounds:  thus  the  price  of  corn  was  actually  higher  than 
that  of  wheat.  In  thc  past  5  ycars  thc  price  of  wheat  in  Kansas  on 
July  1  has  averaged  92  cents  and  corn  64  cents.  Somcwhat  similar 
conditions  provail  iu  othor  States.  Undcr  such  conditions  it  is  not 
surpiising  that  much  wheat  should  be  consumed  as  feed  by  animáis. 
Thc  corn  crop  of  Kansas  last  yoar  was  only  23,000,000  bushels;  its 
usual  production  is  nearly  150,000,000.  The  corn  crop  now  growing 
will  not  be  availablc  for  4  to  5  nionths.  The  present  wheat  crop  in 
Kansas  is  expected  to  produce  o  ver  150,000,000  bushels,  or  nearly 
twico  tho  average  production. 

Last  April  crop  rcporters  of  the  Buroau  of  Crop  Estimates,  in 
Kansas,  cstimated  that  12.6  per  cent  of  last  year's  wheat  crop  would 
be  consumed  by  live  stock,  in  Nebraska  14.7  per  cent,  in  Oklahoma 
21.0  per  cent,  and  in  Missouri  14.4.  These  figures  indicated  that 
nearly  30,000,000  bushels  of  last  year's  wheat  crop  in  the  States 
named  wero  used  for  animal  feod,  and  it  was  inferred  that  in  the 
wholo  United  States  40,000,000  to  45,000,000  bushels  of  last  yoar's 
wheat  crop  was  consumed  as  animal  feed. 

Of  the  average  annual  production  of  686,000,000  bushels  of  wheat 
during  the  past  5  ycars,  about  581 ,000,000  wero  retained  in  the  United 
States  and  105,000,000  exported;  that  is,  tho  yoarly  average  of  the 
past  5  years.  During  thc  past  year,  ending  June  30,  about  145,000,000 
bushels  werc  exported,  nearly  30  por  cent  in  the  form  of  flour. 

It  is  customary  to  reckon  thc  domestic  wheat  requirements  at 
about  5.3  bushels  per  capita,  exclusive  of  seed,  and  75,000,000  to 
80,000,000  bushels  for  seed.  If  this  per  capita  rate  be  applied  to  a 
population  of  98,781,000  it  would  indicate  a  normal  requirement  of 
523,539,000  bushels,  plus  seed  requirement  of  77,000,000,  or  a 
total  of  about  600,000,000.  This  would  indicate  an  available  export 
supply  from  tho  crop  of  nearly  330,000,000  bushels;  but  thcro  must 
be  deducted  from  this  amount  whatever  quantity  is  used  in  an  unusual 
way  for  Uve-stock  feeding,  which  amount,  although  an  unknown 
quantity,  may  readily  bo  placed  at  approximately  75,000,000  bushels, 
and  maybe  moro.  Even  this  would  lea  ve  about  255,000,000  bushels 
for  export.  Thc  largest  amount  cver  exported  from  the  United 
States  in  one  year  was  234,000,000  bushels  in  1901,  when  the  crop 
was  nearly  750,000,000  bushels.  The  decade  of  the  nineties  was  the 
palmy  period  of  wheat-export  business.  During  the  decado  of  the 
seventies  (beginning  with  1870)  wheat  exports  averaged  86,000,000 
bushels  yearly;  in  the  eightics,  127,000,000  bushels;  in  the  nineties, 
173,000,000  bushels;  in  the  íirst  decade  of  this  century,  143,000,000 
bushels;  and  in  the  past  four  years,  109,000,000  bushels. 
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Present  indications  aro  that  during  thc  coming  soason  tho  domestic 
consumption  will  be  unusually  large,  on  account  of  takings  for  live- 
stock  purposes,  and  that  the  exportable  surplus  wül  find  a  good 
foreign  dcmand.  Tlio  quality  of  tho  grain  promises  to  bo  vcry  good, 
bocauso  usually  the  quality  is  good  when  tho  yield  is  heavy. 


OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

Although  a  sufficient  proportion  of  the  foreign  wheat  crops  has  not 
yet  been  harvested  to  indícate  whether  or  not  thc  aggregate  result 
is  likely  to  exceed  the  bumper  total  of  last  year,  preliminary  reports 
írom  winter-wheat  growing  countries,  whose  harvests  are  either 
finished  or  wliich  will  take  place  witjún  the  next  few  weeks,  point  to 
a  considerable  deficieney  of  this  variety.  as  compared  with  the  pre- 
ceding  season.  Spiing  wheat,  howevcr,  which  ordinarily  constitutos 
over  one-fourth  of  tlie  world's  annual  supply,  lias  yet  to  pass  through 
criticál  stages  of  development,  and  uncertainty  rcspecting  the  out- 
como  rcnders  all  present  calculations  as  to  the  total  of  botli  varieties 
vague  and  indecisivc. 

In  the  great  majority  of  countries  abroad  the  1913-14  season  has 
from  various  causes  bccn  more  or  less  uníavórablo  to  full  yields  of 
winter  wheat.  From  the  harvests  wliich  took  place  in  Argentina, 
Australia,  and  British  India  in  the  winter  and  spring,  tlio  combined 
outturn  fell  short  of  that  of  the  previous  year  by  105,000,000  bushels, 
Australia  alone  showing  an  incrcase.  The  quantity  subsoquently 
harvested  in  North  Africa  is  believed  to  have  been  much  below  ex- 
pectations,  because  of  drought  in  AJgería  and  Tunis.  In  Europe  the 
yield  in  no  important  winter-wheat  country,  excepting  Russia, 
promises  to  exceed  materíally  that  of  a  year  ago,  and  in  a  few  coun- 
tries heavy  decreases  havo  alrcady  been  recorded.  A  preHminary 
oíEcial  ostimate  puts  tlio  yield  of  Italy  at  180,042,000  bushels  against 
214,405,000  in  1913,  a  falling  off  of  cióse  to  35,000,000  bushels. 
The  Ilungarian  crop,  according  to  an  oííicial  estímate  based  on  tho 
appearance  of  the  plants  in  mid-June,  indicates  a  decrease  in  that 
Kingdom  of  18,000,000  bushels,  the  official  forecast  for  1914  being 
133,488,000  bushels  from  8,623,000  acres,  compared  with  151,346,000 
bushels  in  1913  from  7,699,838  acres  and  173,328,000  bushels  in  1912. 
In  Russia  winter  wheat  constitutes  rouglily  about  one-fourth  the 
total  wheat,  the  bulk  of  the  crop  being  of  the  spring  variety.  A 
recently  publishcd  estímate  of  the  Central  Statistical  Committee 
makes  the  1914  acreage  of  winter  wheat  in  63  governments  of  Euro- 
pean  Russia  18,212,000  acres  against  17,293,000  acres  last  season, 
and  the  production  of  the  current  year  297,044,000  bushels,  compared 
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with  295,453,000  bushels  in  1913 — an  increase  for  the  present  soason 
of  1,600,000  bushels. 

Definí  te  ofíicial  figures  011  winter-wheat  yields  in  1914  have  as  yet 
been  issued  for  no  other  countries  of  Europe.  Reports  on  the  con- 
dition  of  the  crops  froni  time  to  time  since  the  opening  of  spring  have, 
however,  frequently  indicatcd  unseasonably  low  temperatures  and 
altérnate  periods  of  excessive  drought  or  moisture  over  wide  áreas. 
During  the  past  two  weeks  weather  conditions  have  improved  prctty 
generally  and  more  optimism  is  expressed  regarding  the  outcome  of 
winter  wheat,  both  as  to  quantity  and  quality,  than  was  heard  earlier 
in  the  scason.  Improvement  in  condition  is  reported  from  the  United 
Kingdom,  France,  Germany,  Austria-lTungary,  Roumania,  Russia, 
and  some  smaller  producing  nations,  but  in  most  quarters  the  popular 
impression  is  tliat  the  change  of  weather  will  benefit  quality  more 
than  quantity. 

Spring  wheat,  of  which  the  l)ulk  of  the  foreign  supply  is  produced 
in  Canadá  and  Russia,  seems,  with  a  few  possibly  important  e.xccp- 
tions,  to  have  made  satisfactory  development.  The  Cañad ian  crop, 
as  a  whole,  is  said  to  have  been  sown  in  an  exceptionally  well-prepared 
seed  bed,  and  the  soed  to  have  had  unusually  good  germinativo 
quality.  Growth,  notyvithstanding  occasional  spells  of  local  drought, 
has  made  fine  progress  during  the  season  and  prospeets  of  yields  are 
now  generally  described  in  superlatives.  Concerning  the  important 
Russian  crop,  there  have  been  the  past  month  numerous  contradic- 
tory  and  confusing  reports.  Perhaps  the  most  certain  conclusión  to 
be  derived  from  them  is  that  extensive  drought  has  prevailed  at  times 
in  some  sections  of  the  Empire,  espeeially  in  the  center,  but  the  ex- 
tent  of  the  damage,  if  any,  has  not  yet  been  given  statistical  expres- 
sion. 


COTTON  ACREAGE  AND  CONDITION  JULY  1. 

The  Crop  Rcporting  B<»ard  of  the  Bureau  of  Crcp  Estiraates  (f<  r- 
merly  Bureau  of  Statistics)  o{  the  United  States  Department  of  Agri- 
culture  estimates,  from  the  reports  of  the  correspondente  and  agents 
of  the  Bureau,  that  the  área  of  cotton  in  eultivation  this  year  (1914) 
in  the  United  States  is  about  36,960,000  acres,  as  compared  with  ~ 
37,458,000  acres,  the  revised  estimates  of  acreage  in  eultivation  a 
year  ago,  being  a  decrease  of  498,000  acres,  or  1 .3  per  cent. 

The  condition  of  the  growing  crop  on  June  25  was  79.6  per  cent 
of  a  normal  condition,  as  compared  with  74.3  on  May  25,  1914,  81.8 
on  June  25,  1913,  and  80.7,  the  average  condition  for  the  past  10 
years  on  June  25. 
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States. 


Virginia  

North  Carolina  

8oulh  Carolina  

Georpia  

Florida  

Alat>ama  

MLsslssippi  

Loulsiana  

Texas  

A  rk  aiisas  

Tennessee  

Mi  -i  ¡i  ir  i  

Okiahotna  

California  

United  States 


Area  un- 
cí er  culti- 
va t  ion  a 
year  afro 
(revised 
estímate). 


48,000 
1,5X0,000 

5,345,000 
192,000 

3,708,000 
3,117.000 
1,283.000 
12.686.  000 
2,527,000 

868,000 
113,000 
3, 102, 000 
14,000 


Area,  1914  (prelün- 
inary  estímate). 


Per 
cent 
com- 
pared 
with 

1913. 


95 
100 
101 
101 
101 

103 
101 
110 
95 
100 

100 
110 

92 
250 


Acres. 


46,000 
1,589,000 
2,828,000 
5,398,000 
194,000 

3,012,000 
3, 148, 000 
1,389,000 
12,052,000 
2,527,000 

866,000 
124.000 
2, 854,  a» 
35,000 


37,458,000 


ys.7 


36,9(10,000 


Condition. 


June  25, 
1914. 


s»; 

s_> 
si 
si 

Ni 

ss 

SI 
M 

74 
SO 

78 

n 

79 
100 


7'  r; 


Mav35, 
1«»"U. 


si 
7-1 
72 
si) 

s-2 

S5 
87 
S2 
Of 
79 

so 
sil 

100 


74.3 


June  25— 


1313. 


U 
76 
78 
74 
85 

79 
s_> 

81 

sr, 

M 

87 
88 
S'l 
95 


i 


81.8 


10-year 
aver- 
age. 


S4 
81 
79 
si 

u 

80 
78 
7S 
s.' 
si 

Si 

si 
sj 
97 


80.7 


TOBACCO  REPORT,  BY  TYPES  AND  DISTRICTS,  1914. 

Tablo  2  shows  tho  preliminary  acrcago  and  condition  of  tobáceo  on 
July  1 ,  by  types  and  distriets. 

Tablb  2. —  Tobacco  acreage,  by  types  and  distriets,  1914,  and  condition  July  1. 


Type  and  district. 


I.  Ciffar  typr. 


New  Eneland  

New  York  , 

I'ennsylvania  

Ohio:  Jiiami  Valley. 

Wisconsin  

Georgia  and  Florida. 


II.  Chcwing,  smoking,  snutf,  and  aporl  types. 


Burloy  dlslrlct  

I'aducah  dlstrlct  

Henderson  or  Stemming  dlstrlct  

One-Sucker  district  

Clarksville  and  Hopkinsville  dlstrlct  

Virginia  Sun-Cured  district  

Virginia  Dark  district  

Oíd  Bright  district  

New  Bright  district  

Maryland  and  Kastern  Ohio  export  district. 

Loukiana:  1 'crique  

All  other  


Condition,  July  1— 

Area, 

Ter  cent 

1914. 

of  1913. 

1914 

1913 

5-year 

avérage. 

Acre*. 

Per  cent. 

Per  cent. 

Per  cení. 

! 

Per  cent. 

27,000 

109 

93 

95 

95 

4,600 

108 

96 

92 

93 

33, 100 

85 

86 

83 

90 

56,  1H> 

110 

75 

87 

90 

45,600 

100 

'IV 

95 

92 

6,200 

108 

m— 
1  1 

90 

90 

244,200 

105 

68 

82 

83 

61,500 

82 

55 

70 

81 

71.500 

130 

60 

69 

83 

38,400 

100 

64 

69 

78 

y\  «ioo 

86 

60 

74 

82 

11,900 

75 

53 

80 

82 

49,800 

70 

52 

89 

Hfi 

216,000 

90 

59 

91 

81 

151,800 

92 

«2 

85 

78 

22.900 

81 

78 

78 

86 

700 

110 

H 

95 

86 

10.500 

Tho  total  arca  of  cigar  tobáceo  is  172,900  acres,  compared  with 
168,000  in  1913,  an  increaso  of  4,900  aerea,  or  2.9  per  cent.  Penn- 
sylvania  is  the  only  State  showing  a  decreasc.    New  Ilampshiro  and 
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Vcrmont,  each  State  growing  only  about  100  acres,  show  thc  same  as 
last  ycar.  All  other  States  have  a  largor  área.  The  chewing,  smok- 
ing, snuff,  and  export  types  show  967,600  acres,  against  1,036,300  in 
1913,  a  decreasc  of  6S,700  acres,  or  6.6  per  cent.  The  total  área  is 
1,151,000  acres,  comparecí  with  1/216,100  acres  last  ycar,  or  5.4  per 
cent  lcss. 

I.  CIGAR  TYPES. 

New  England. — Thc  área  is  9  per  cent  larger  than  last  ycar.  With 
an  abundant  supply  of  planta  and  favorable  weather  thc  crop  was 
transferred  to  thc  fields  about  the  usual  time  under  favorable  con- 
ditions. More  damage  than  usual  was  dono  in  the  fields  by  wire- 
worms,  but  this  was  overeóme  by  replanting  and  a  good  stand  secured. 
The  condition  on  July  1  indicated  a  good  crop. 

New  Y  orle. — The  acreago  has  been  increased  6  per  cent.  Planta 
worc  plentiful  and  in  tho  Onondaga  district  10  days  or  two  weeks 
early,  and  transplanting  also  was  early.  In  thc  Big  Fíats  district 
planting  was  at  about  the  usual  time.  Somc  damage  to  planta  in  the 
field  by  inseets  is  reported,  but  with  favorable  soil  conditions  for 
replanting  a  good  stand  was  secured.  Tho  condition  on  July  1  was 
better  than  it  was  last  ycar  and  promised  a  good  crop. 

Pennsylvania. — Low  prices  and  poor  returns  for  last  year's  crop 
caused  a  reduction  of  15  per  cent  in  the  arca  planted.  Planta  were 
plentiful  and  were  transplanted  early.  Somc  damage  from  cut- 
worms  is  reported,  but  this  did  not  prevent  a  good  stand.  Condition 
on  July  1  indicated  a  much  better  crop  than  in  1913. 

Ohio:  Miami  Valley. — The  acreage  has  becn  increased  10  per  cent. 
Planta  were  abundant  and  early,  and  planting  began  in  good  time,  a 
part  of  it  jearly.  Dry,  hot  weather  made  a  stand  hard  to  secure, 
delayed  transplanting  the  latter  part  of  the  crop,  and  interfered  with 
growth  of  that  planted.  Condition  on  July  1  was  not  good,  but  will 
improve  rapidly  with  rains. 

Wisconsin. — Thc  acreage  is  6  per  cent  largor  than  last  year.  Planta 
were  plentiful  and  transplanting  was  accomplishcd  a  week  or  10  days 
early,  and  a  good  stand  secured.  Tho  high  condition  reported  on 
July  1  gives  pro  mise  of  tho  best  resulta  in  soveral  years. 

Georgia  and  Florida. — The  acreage  is  8  per  cent  larger  than  last 
year.  Plants  were  lato  and  planting  began  later  than  usual,  but 
under  favorable  conditions  was  pushed  rapidly  and  finished  about 
the  usual  time.  Dry  weather  following  caused  some  apprehension  as 
to  the  outeome.  More  favorable  conditions  later  give  promiso  of 
good  quality. 
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Burley  district. — The  acreage  is  5  per  cent  larger  than  in  1913.  A 
largor  increase  was  intended,  but  dry  wcather  in  somc  portions  of  the 
district  prcvcntcd  tho  full  ucrcago  being  plnntcd. 

Plants  were  abundant  and  ready  about  the  usual  time,  but  trans- 
planting  was  delayed  by  liot,  dry  wcather  and  began  late.  Whcre 
the  rainfall  was  sufficient  the  full  intended  acreage  was  planted  and  a 

good  stand  secured.  In  parts  of  the  district  the  huid  was  dry  and  with 
only  light  local  rains  a  full  acreage  was  not  planted  and  the  stand  is 
bad.  Dry  weather  followed  planting  and  interfered  witli  proper 
growth.  The  crup  is  late  and  does  not  promise  good  quality  or 
yield. 

Paducah  district. — A  much  larger  área  than  last  years  was  pre- 
pared  and  plants  were  plentiful  and  early,  but  extremely  hot,dry 
weather,  relieved  only  by  loeal  showers,  prevaiied  during  the  planting 
season  and  only  82  per  cent  of  last  year's  acreage  was  planted,  two 
or  three  weeks  late.  The  stand  is  bad  and  condition  poorest  for  sev- 
eral  years.  Dry  weather  continued  up  to  July  1  and  the  crop  is  a 
month  late.    A  crop  poor  in  quality  and  short  in  pounds  is  indicated. 

Henderson  or  Stemmiruj  district. — The  acreage  is  30  per  cent  larger 
than  last  year's,  but  smaller  than  intended.  Plants  were  plentiful  and 
ready  for  transplanting  about  the  usual  time.  Hot,  dry  weather,  with 
only  local  showers,  made  conditions  unfavorable  and  the  arca  pre- 
pared  was  not  all  planted.  The  stand  is  poor  and  growth  three  or 
four  weeks  late.  The  prospect  on  July  1  was  for  a  light  yield  of 
inferior  quality. 

One-Sucker  district. — This  district  has  formerly  been  reported  under 
the  head  of  the  Upper  Green  River  and  Upper  Cumberland  distríets. 
The  arca  is  about  the  same  as  it  was  last  year,  but  less  than  intended. 
With  an  abundance  of  plants,  they  could  not  be  transplan ted  at  the 
usual  time  on  aecount  of  hot  weather  and  the  dry  condition  of  tho 
soil.  Local  rains  gave  somc  relicf  and  a  part  of  tho  planting  was  ac- 
complishcd  three  weeks  late.  The  stand  is  poor  and  the  condition 
on  July  1  did  not  indícate  good  results. 

Clarksville  and  llopkinsviüe  district. — The  área  is  14  per  cent  less 
than  last  year's,  although  an  increase  was  planned.  With  no  general 
rain  from  early  in  May  until  July  1,  planting  was  not  completed  and 
what  was  accomplishcd  was  late.  The  stand  is  poor  and  growth  a 
month  late.  Tho  condition  on  July  1  indicated  a  light  yield  of  poor 
quality. 

Virginia  Sun-Oured  district. — The  área  is  25  per  cent  less  than  last 
year's,  caused  partly  by  low  prices  and  unsatisfactory  returns  and 
partly  by  dry  weather,  wliich  prevented  tho  full  planting  of  the 
intended  área.    Plants  were  scarce  and  late  and  planting  was  delayed 
52848o— Rull.  611  -1!  2 
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by  dry  weather.  The  stand  is  bad  and  growth  poor,  and  a  good  yield 
is  not  indicatcd  by  the  condition  on  July  1. 

Virginia  Darle  dütrict. — The  área  is  30  per  cent  less  than  in  1913, 
partly  because  growers  in  the  eastern  end  of  the  district  substituted 
bright  tobáceo  for  dark.  Plants  were  10  days  or  2  weeks  late  and 
scarce  on  account  of  damage  in  beds  from  flies.  Planting  was  delayed 
by  hot,  dry  weather,  and  in  some  instances  not  fully  accomplished. 
The  stand  is  poor  and  growth  late,  giving  proniise  of  poor  resulte. 

Oíd  Bright  district. — The  acrcage  is  10  per  cent  less  than  last  year's, 
whereas  about  that  much  increase  was  in  tended.  Planting  was 
delayed  a  week  or  10  days  by  the  lateness  of  plants  and  further  by 
dry,  hot  weatlier,  and  in  some  instances  land  prepared  for  tobáceo 
was  not  planted.  The  stand  is  poor  and  erop  late.  July  1  condition 
indícales  a  short  erop. 

Xew  Bright  district.- — The  área  is  8  per  cent  less  than  it  was  last 
year,  but  an  increase  was  planned.  A  freezc  early  in  March  killed 
most  of  the  plants  in  the  beds,  necessitating  resowing  and  causing 
plants  to  be  two  weeks  late.  Dry,  hot  weather  followed,  further 
delaying  plantbig,  so  that  itwas  a  month  late,  and  in  some  instances 
tobáceo  land  was  planted  in  other  crops.  The  stand  is  bad,  but  a  good 
erop  possible  imder  favorable  eonditions. 

Maryland  and  Eastern  Oído  Export  district. — The  arca  has  been 
redueed  17  per  cent,  while  under  favorable  eonditions  a  small  increase 
would  liave  been  planted.  Plants  were  abundan!,  butdry,  hot  weather 
delayed  planting  and  redueed  the  área;  the  growth  is  late  and  stand 
bad.    A  good  erop  is  not  proinised. 

Louisiana:  Penque-  The  área  is  larger  and  a  erop  above  the 
average  in  yield  and  quality  is  promised. 


The  receipts  of  butter  and  eggs  at  six  prima ry  markets  for  June, 
1914,  were»:  Butter,  65,507,459  ponnds;  eggs,  1,143,136  cases.  The 
average  reeeipts  for  June  during  the  5  years  1910-1914  were:  Butter, 
64,411,410  ponnds;  eggs,  1,2 11, 453  eases. 


AREA  OF  SUGAR  BEETS  PLANTED,  1914. 

The  área  of  sugar  beets  planted  in  1914  was  IS  per  cent  less  Üjan  in 
1913,  and  amounted  to  about  520,000  acres.  In  Idaho  and  l'tah  a 
greater  área  was  planted  this  year  than  last  ycar,  but  in  the  other 
States  there  was  a  decrease.  The  área  harvested  for  1913  was  about 
91  per  cent  of  the  área  planted  for  the  en  tire  United  States.  Tablc  3 
shows  in  detail  the  área  planted  in  the  current  year,  and  both  planted 
and  harvested  acrcage  last  year: 
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Table  3.— Area  of  tugar  beete  planteé  in  1914  and  1913,  and  área  harveslcd  in  1913. 


Area  plantad. 

Arca  harvftsted, 
1913. 

1914 

1913 

Amount. 

Percent- 
aje of 
planted 
área,  1913. 

I  * 

Percent- 
aje of 
1913. 

Amount. 

T*fr  cent. 
79 
SO 
111 

Acres. 

109,500 

146,100 

25,900 
111,300 

19,000 

41.90.) 

66,900 

Acres. 
138,300 
is:t,  ioo 

23,300 
122,000 
31,200 
40,000 

96,000 

 - — 

A  eres. 

127.610 

168,  110 
22, 497 

107,905 
30,  661 
39.  472 

83,3yi 

Per  cent. 
92 
92 
97 
8S 
08 
97 
87 

Michigan  

91 
01 
103 
70 

Ohio  

82 

520,600 

«a.i,  íoo 

580,006 

91 

The  averago  prico  paid  to  growers  for  sugar  bcets  iu  1913  was 
$5.69  per  ton.  The  averago  given  in  tlio  May  issuo  of  the  Agricul- 
tura! Outlook  (Farmers'  Bulle tin  598,  p.  10)  was  an  error. 


FLORIDA  AND  CALIFORNIA  CROP  REPORT. 


Taulk  A.—Crop  ronditions  in  Florida  and  California. 


Crop. 

1-lorida. 

California. 

ConditionJuly  1- 

Condi- 

tioli 
Jun<-'  i. 

Condilion  July  1 

Condi- 

tion 
Juno  I. 

1914 

1913 

1912 

1914 

1913 

1912 

70 
90 

91 

89 

95 
95 

75 
82 

S9 
90 

70 
57 

SO 

sa 

92 
87 

90 
90 
75 

74 

OS 

84 
S.) 
50 
3H 

so 

1  i 

85 

90 

90. 

45 

SO 

70 

86 
84 
72 
70 
70 
OS 

Peaches  

Poars  

85 
S2 
93 
95 
77 
70 
90 
SI 
83 

09 
71 

85 

8»; 

60 
74 
78 

55 
83 

K4 

81 
8» 
90 
80 
S5 
88 
80 
90 

85 
80 
95 
90 
80 
fió 
92 
85 

so 

Olives  

1 

Walnuts  

H4 

0  rapes: 

94 

!J2 

% 

89 
89 
89 

95 
90 
95 

 1  

Exports  of  Sea  Island  cotton  from  the  United  States  for  the  9 
months  ending  Mareh  31,  1914,  were  7,061,209  pounds,  and  exports 
of  other  cotton  amounted  to  4,193,226,574  pounds,  according  to  the 
U.  S.  Department  of  Comnierce.  For  the  corresponding  9  months 
of  the  preceding  fiscal  year  exports  of  Sea  Island  cotton  were 
2,219,039  pounds  and  other  cotton  3,927,242,266. 
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TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  level  of  prices  paid  producéis  of  the  Unitrd  Status  for  the 
principal  crops  decrease  d  about  O.S  per  cent  during  June;  in  the  past 
6  years  the  pnce  level  has  increased  during  June  0.4  per  cent. 

On  July  1  the  iudex  figure  of  crop  prices  was  about  12.0  per  cent 
higher  than  a  year  ago,  but  14.0  per  cent  lowe-r  than  2  years  ago  and 
1.3  per  cent  lower  than  the  average  of  the  past  6  years  on  July  1. 

The  level  of  prices  paid  to  produeers  of  the  United  States  for  meat 
animáis  decrcased  1.0  per  cent  during  the  raonth  from  May  15  to 
June  15,  which  compares  with  an  increase  of  1.6  per  cent  in  the  same 
period  a  year  ago,  a  decrease  of  2.0  per  cent  2  years  ago,  a  decrease 
of  1.7  per  cent  3  years  ago,  and  a  decrease  of  1.1  per  cent  4  years  ago. 

From  December  15  to  June  15  the  advance  in  prices  for  meat  ani- 
máis has  been  5.4  per  cent;  whereas  during  the  same  period  a  year 
ago  the  advance  was  12.0  per  cent,  and  2  years  ago  16.8  per  cent, 
whilc  3  years  ago  there  was  a  decline  in  price  of  12.3  per  cent  during 
tliis  period. 

On  June  15  the  average  (weighted)  price  of  meat  animáis — hogs, 
cattle,  sheep,  and  chickens — was  $7.22  per  100  pounds,  which  is 
0.5  per  cent  higher  than  the  prevailing  price  a  year  ago,  15.2  per 
cent  higher  than  2  years  ago,  32.6  per  cent  higher  than  3  years  ago, 
and  0.9  per  cent  lower  than  4  years  ago  on  June  15. 

A  tabulation  of  prices  is  shown  on  pages  36  and  37. 


HESSIAN  FLY. 

By  F.  M.  Wkhütkk,  In  Charge  of  Cereal  and  Forage  Insect  Investigations. 

The  Hcssian  fly  is  a  truc  fly,  having  but  a  single  pair  of  wings.  In 
form  it  somewhat  resembles  a  diminutive  mosquito.  The  term 
"Hcssian  fly"  was  long  ago  applied  to  it  on  account  of  its  having  • 
becn  discovered  some  time  after  the  encampment  of  the  Ilessian 
troops  on  Long  Island,  New  York,  in  1779.  While  it  is,  beyond  a 
doubt,  a  foreign  insect,  it  may  or  may  not  have  been  introduced  in 
this  maimer.  Be  that  as  it  may,  it  has  spread  continuously  through- 
out  the  wheat-growing  regions  of  the  eastern  United  States  from  the 
Atlantic  coast  wcstward  to  central  North  Dakota  and  South  Dakota, 
central  Nebraska,  wcstern  Kansas,  and  northeastern  Oklahoma;  also 
along  the  Pacific  coast  west  of  the  Sierra  Nevadas,  thus  occüpying 
only  the  more  humid  portions  of  the  country,  apparently  being 
unable  to  develo])  in  an  arid  country.  It  is  for  this  reason,  probably, 
that  it  does  not  oceur  continuously  to  the  west  of  longitude  100°  or 
to  any  grcat  ex  ten  t  southward  beyond  a  few  miles  from  the  Arkansas 
Kiver;  while,  of  coursc,  cast  of  the  Mississippi  it  is  restricted  only  by 
the  arca  covered  by  the  limits  of  the  wheat-growing  section.    ( Fig.  1 .) 
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Thore  are  two  nnnual  generations  of  the  pest.  What  may  bo 
termed  the  first  gencration  of  flics,  cnumerating  thcm  chronologically, 
appcars  in  spring,  originating  from  "flaxsoeds,"  so  called,  in  plants 
that  have  been  attackcd  thc  previous  autumn.  Thesc  flies,  as  is  the 
habit  of  those  of  both  generations,  deposit  their  slonder,  minute  eggs 
of  a  reddish  color  in  thc  troughs  or  furrows  of  thc  lcaves  of  wheat. 
The  young  maggots  hatching  from  thesc  eggs  are  cqually  minute,  of 
the  same  reddish  cast  as  thc  eggs,  and  make  their  way  down  the  leaf 
to  the  shcath  and  between  this  and  thc  stem,  usually  to  the  first  joint 
belov.-. 

The  young  maggot  gradnally  changes  to  whito,  and  when  ncarly 
mature  in  this  stage  to  a  glassy  green  elouded  with  white.    As  it 


Fie.  1.— Map  showing  distributlon  of  llessian  fly  in  Ihe  l'nltcd  State3. 


inereases  in  size  it  becomes  embcddcd  in  the  juiey  stem,  causing  a 
weakening  of  thc  straw  at  this  point,  resulting  in  stra\v-f alien  grain 

jusl  bi  foif  hnrvcsl. 

When  the  maggot  has  become  full  sized  the  skin  covering  gradually 
hardens  and  chances  to  somewhat  the  color  and  appoarancc  of  a  flax- 
secd,  so  much  so  that  this  stage,  whicli  is  bctwccn  the  maggot  and  the 
fly,  is  commonly  called  the  "ílaxsecd"  stage.  Sometimes  theso 
"ílaxsceds"  are  found  just  above  tho  ground,  sometimes  higher  up 
thc  stem,  thc  exact  location  depending  on  thc  size  of  tho  wheat 
plants  at  tho  time  thc  eggs  were  deposited  in  tho  spring.  Somo 
farmers  mistakc  thcm  for  thc  eggs.  By  harvest  nearly  all  of  the 
maggots  have  passed  into  what  wc  know  as  the  "ílaxseed"  stage, 
whicli  is  a  resting  stage,  during  which  no  food  is  requiped. 
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The  period  through  which  the  inscct  reniains  iii  this  stage  varíes, 
first,  with  the  latitude,  and,  sccond,  with  humidity  and  rainfail;  thus, 
Ln  the  northern  portion  of  the  country  the  adult  ílies  emerge  frora 
these  flaxseeds  in  the  stubble  early  in  September,  probably  about  the 
lOth  or  15th;  whereas  íji  the  extreme  southern  portion  of  the  coun- 
try they  do  not  appear  un  til  a  month  or  six  weeks  later.  Besides, 
the  same  weather  conditions  that  preven t  the  young  wheat  from 
starting  in  fall  retards  the  appearance  of  the  fly.  The  fly  is  short 
lived  and  must  deposit  its  eggs  soon  after  it  emerges  from  the  stubble. 
It  is  a  mistaken  idea  that  frost  dcstroys  it. 

East  of  the  Mississippi  River  the  fly  is  not  known  to  develop  in  the 
grasses,  so  that  the  summer  may  be  said  to  be  passed  exclusively 
in  the  grain  stubble.  West  of  the  Mississippi  River,  under  certain 
conditions,  it  may  develop  and  pass  the  summer  in  some  of  the  grasses. 
If,  at  the  time  the  flies  are  abroad  in  the  fall,  there  are  no  wheat 
plants  abo  ve  ground  on  which  the  female  flies  can  deposit  their  eggs, 
there  can  be  no  injury  to  tho  plants  in  the  fall,  and  henee  none  the 
following  spring;  whereas,  if  the  wheat  is  sown  early  enough  so 
that  tho  plants  have  made  some  growth  above  ground  at  the  time 
the  eggs  are  deposited,  tho  flies  will  seek  out  these  plants  and  they 
become  infested  in  the  samo  way  as  the  plants  in  the  spring,  only 
in  the  fall  the  young  maggots  hatching  from  eggs  deposited  on  the 
wheat  leaves  make  their  way  down  behind  the  sheath  to  a  point 
just  above  the  roots  of  the  plant,  where  they  become  embedded  in 
the  tissue,  preciselv  as  is  the  case  in  the  spring,  only  lower  down  the 
plant. 

The  eíTect  of  tlie  fly  on  young  wheat  in  the  fall  is  exceedingly 
deceiving,  the  infested  plants  being  of  a  more  rank  growth,  the  leaves 
broader  and  of  a  darker  color,  almost  resembling  those  of  oats; 
but  cióse  examination  will  show  that  there  is  no  central  leaf  or  portion 
of  the  plant  that  would  later  become  the  stem  or  straw.  Thus  it  is 
that  wheat  fields  may  appear  unusually  vigorous  and  healthy  until 
quite  late  in  tho  season,  when,  suddenly,  the  piante  change  color 
and  die.  The  most  of  the  maggots  become  full  grown  before  cold 
weather  oceurs  and  pass  the  winter  in  the  brown  or  '  flaxseed" 
stage,  and  ít  is  from  these  "flaxseeds"  that  the  flies  emerge  the  fol- 
lowing spring. 

The  logical  conclusión  therefore  must  be  that  if  the  farmer  wiü 
delay  his  wheat  sowing  until  after  the  adult  flies  have  appeared  and 
disappeared  in  the  fall  there  will  be  none  in  liis  fields  to  winter  over 
and  produce  flies  the  following  spring;  in  other  words,  the  farmer  has 
but  one  opportunity  during  the  year  to  reach  this  pest,  and  that  is 
at  the  time  he  sows  his  grain.  ít  is  entirely  possible  and  froquently 
oceurs  that  a  few  early  sown  fields  will  in  spring  i  ni es t  a  whole 
neighborhood,  regardless  of  whether  it  was  sown  late  or  early. 


Digitized  by  Google 


THE  AGBICULTUBAL  OUTLOOK 


15 


Strange  as  it  may  seem,  the  methods  of  deaiing  with  this  pest  wili 
appear  far-fetched  and  require  some  explanation  to  show  why  they 
in  any  way  relate  to  the  pest  or  its  control. 

The  first  move  should  be  to  procure  a  well-pulverized,  fcrtile, 
compact  seed  bed.  This  may,  perhaps,  be  best  explained  by  sug- 
gesting  that  the  farmer  commence  to  plow  his  ground  early,  jnst  as 
though  he  expocted  to  sow  very  early.  Thcn  cultívate  it  continually, 
by  disking  or  rolling,  as  may  become  necessary,  until  he  gets  a 
thoroughly  pulverized  compact  bed  in  which  to  place  the  seed. 
The  sowing  may  then  be  delayed  later  than  ordinary,  because  wheu 
the  seed  is  placed  in  the  ground  it  has  every  favorable  condition  to 
enable  it  to  germinate  quickly  and  send  out  rootlets  to  supply  prompt 
and  sufficient  nourishment  for  the  young  plants. 

It  must  be  borne  in  mind  that  a  healthy,  vigorous  plant  will  throw 
off  or  outgrow  an  attack  that  would  kill  a  weakcr  one.  Again,  if  the 
wheat  is  s*>wn  year  after  year  on  the  same  land,  the  flias  have  but  to 
emerge  from  the  oíd  stubble  and  deposit  their  eggs  upon  the  young 
wheat  plants,  whereas,  on  the  other  hand,  if  the  crop  is  rotated  and 
the  wheat  is  fall  sown  upon  land  that  has  produced  some  other  crop, 
then  the  fly  must  migrate  or  be  carried  with  the  wind  from  one  field 
to  another,  which,  owing  to  their  frailty,  always  proves  more  or  less 
fatal.  It  will  be  seen  that  good  farming  and  a  rotation  of  crops  are 
two  practical  and  eílicicnt  measures  in  controUing  the  Hessian  fly. 

As  to  the  time  when  the  farmer  should  sow  his  grain  to  escape  the 
fall  attack,  he  can  of  ail  others  best  decide  this  matter  for  himself, 
because,  if  he  will  watch  3-ear  after  year,  he  will  soon  notice  that  wheat 
sown  after  about  a  certain  date  will  rarely  be  infested  by  lly  and  then 
more  generally  in  spríng,  which  iníestation  muy  have  come  from  some 
early-sown  fields  in  his  neighborhood. 

In  caseof  the  presen t  outbreak,  generally  speaking,  the  farmer  can 
get  no  better  indieation  of  the  date  when  he  should  sow  his  grain  in 
the  fall  of  the  year  than  to  follow  the  infestation  as  shown  by  the 
sowing  of  the  fall  of  1913.  In  many  localitics  farmers  have  reported 
that  wheat  sown  after  certain  dates  was  uninjured,  while  that  sown 
previously  was  damaged  from  50  to  75  per  cent. 

A  long  seríes  of  wheat-sowing  experíments  oovering  a  period  of 
o  ver  a  quarter  of  a  century,  outhned  by  the  wríter  and  carried  out  by 
practical  farmers,  has  clearly  shown  that  wheat  should  not  be  sown 
in  the  fall  in  the  latitudo  of  southern  New  York,  southern  Michigan ; 
southern  Wisconsin  and  westward  much,  if  any,  before  the  20th  of 
September;  in  the  approximate  latitude  of  Philadelphia,  Pa.,  Colum- 
bus,  Ohio,  Indi  ana  polis,  Ind.,  Springfield,  111.,  and  extreme  northern 
Kansas,  before  the  25th  of  September;  while  in  northern  Maryland, 
extreme  southern  Ohio,  southern  Indiana,  southern  Illinois,  and 
southern  Kansas  it  should  not  be  sown  before  October.    Not  only  do 
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tho  resulta  of  expcriment  show  this,  but  those  obtained  by  practica! 
successful  f armera  have  proven  their  correctness.  In  extreme  south-» 
crn  Kansas  and  northern  Oklahoma  wheat  should  not  be  sown  until 
after  the  first  week  in  October;  and  this  is  true  of  Virginia.  October- 
sown  wheat  alwa}rs  enjoys  the  greatest  freedom  from  fly  in  Maryland. 
Practically  the  same  corresponding  dela}r  in  wheat  sowing  in  the  fal) 
should  be  followed  to  the  southward. 

There  are  numbers  of  natural  cnemies  of  the  Ilessian  fly  and 
serious  outbreaks  are  doubtless  primarily  due  to  the  fact  that,owing  to 
conditions  not  well  understood,  possibly  meteorological,  these  natural 
enemies  becomc  so  reduced  as  not  to  be  ablo  to  control  tho  pest. 

From  the  fact  that  many  successful  farmers  rarely  or  never  lose  a 
crop  of  wheat  from  Hessian  fly  attack,  it  is  voiy  clear  that  the  resulta 
they  obtain  can  also  be  accomplished  by  others.  If  the  soil  lacks  f  er- 
iility,  some  quick-acting  fertilizer  applied  at  the  time  of  sowing  will 
encourage  and  facilítate  the  rapid  growth  of  the  wheat  plante,  and 
thus  some  of  the  objections  to  late  sowing  be  overeóme. 


MARKETING  BY  PARCEL  POST. 

Hy  Charles  J.  Brand,  Chic/,  Office  of  Marhets. 

There  is  a  great  diversity  of  opinión  as  to  tho  beneñts  that  will 
como  to  producers  through  the  inauguration  of  the  parcel  post. 
Some  are  greatly  pleased  with  the  prospect  of  direct  marketing  of 
such  produets  as  lend  themselves  to  proper  distribution  by  this 
means  and  airead  y  are  availing  themselves  of  the  facilities  that  have 
been  provided.  Others  seo  nothing  hopeful  or  promising  in  the 
parcel-post  system  and  usually  have  not  tried  it  at  all  or  have  tried 
it  in  a  very  inadequate  fashion  and  without  due  attention  to  the 
many  i m portan t  details  of  successful  marketing  in  this  manner. 

It  is  important  to  remember  that  there  is  nothing  automatic  about 
the  parcel  post.  It  is  mcrely  a  vehicle  for  the  transportaron  and 
delivery  of  produce,  the  successful  dcvelopment  of  which  will  depend 
very  largely  upon  the  shipper,  though  also  in  part  011  the  purchaser 
or  consumer.  This  presumes,  and  with  the  best  of  reason,  that  the 
Post  Offico  Department  will  do  its  part  of  the  work  with  dispatch 
and  care. 

As  a  method  of  marketing  the  parcel  post  will  succeed  only  in 
such  measuro  as  it  accomphshes  more  efficiently  and  economically 
the  functions  performed  by  tho  numerous  middlo  interests  of  the 
present  system.  Its  greatcst  advantage  naturalry  will  appear,  so 
far  as  shipments  from  the  farm  are  concerned,  in  those  commodities 
which  are  produced  practically  in  the  condition  in  which  they  are 
finally  retailed  to  tho  consumer,  but  even  in  the  case  of  such  producís 


Digitized  by  Google 
 i 


THE  AGRICULTURA!,  OUTLOOK 


17 


there  must  be  a  well-understood  and  busincsslike  agreement  as  to 
how  fair  and  reasonable  prices  are  to  be  arrived  at  and  as  to  the  par- 
ticular qualities  that  are  to  be  delivered  at  the  stated  prices. 

There  is  an  unfortunate  tendency  on  the  part  of  some  farmers 
who  have  butter,  eggs,  and  other  produce  to  sell  to  ask  prices  far 
abo  ve  those  current  in  their  own  rural  localities  and  higher  even 
than  those  exacted  by  the  íancy  retail  stores  of  the  cities  for  products 
of  the  same  grade.  Fundamentally  there  are  only  two  reasons  to 
persuade  the  consumer  to  undertako  tho  additional  trouble  and 
uncertainty  of  sccuring  produce  by  mail.  Tliese  are  economy  in  cost 
and  greater  freshness  of  product.  No  unusual  method  will  ever  be 
popular  unless  it  gives  results  along  one  or  both  of  these  lincs.  Pro- 
ducers  must  be  very  careful  not  to  overreach  in  the  matter  of  price. 
Unless  they  are  willing  to  share  the  saving  with  the  consumer  who 
agrees  to  receive  food  products  which  he  has  not  had  an  opportunity 
to  examine  and  whose  quality  and  time  of  delivery  will  always  be 
subject  to  a  degree  of  uncertainty,  there  is  little  prospect  of  the  wide 
extensión  of  the  parcel-post  system  which  it  descrves,  so  far  as  the 
farm  is  concerned. 

Recently  the  post  oflico  at  Washington,  D.  C,  has  beeti  very  active 
in  trying  to  promote  parcel-post  marketing,  collecting  lists  of  ñames 
of  farmers  and  others  who  have  produce  to  sell,  and  printing  and 
distributing  these  lists  to  patrons  of  the  Washington  office  who 
might  become  purchasers.  A  few  cases  with  respect  to  eggs  alono 
will  suffice  to  illustrato  this  tendency  referred  to  above.  One  New 
Jersey  farmor  oílers  eggs  at  40  cents  a  dozen  the  year  around;  a 
Pennsylvania  farmer  in  June  oíTers  "fresh  white  sanitary  eggs"  at 
$1  for  two  dozen;  a  Virginia  farmer  offers  eggs  at  Washington  quo- 
tations  plus  10  cents.  It  is  diíficult  to  see  how  a  user  of  eggs  could 
afford  to  pay  such  prices  when  fresh  country  eggs  are  being  sold  by 
farmers  to  country  grocers  at  this  moment  for  prices  ranging  above 
and  below  20  cents  a  dozen  in  trade. 

Tho  difference  between  the  country  price  and  the  city  price  must 
bo  sharod  fairly  botwoon  tho  produccr  and  tho  buyor.  Tho  lattor 
will  not  take  chances  on  things  that  can  not  be  examined  and  which 
in  some  cases  may  not  fulfíll  the  particular  need ;  furthermore,  he 
will  not  bear  the  uncertainty  as  to  time  of  arrival  unless  thore  is  a 
gain  to  him  in  so  doing.  On  the  other  hand,  much  of  the  consumers' 
particularity  is  based  on  illogical  prejudice,  so  that  they,  as  well  as 
the  producers,  must  standardizo  their  demands  and  mako  conecs- 
sions. 

Standardization  of  products  is  ono  of  the  cssential  things  to  parcel- 
post  marketing.    Uniformity  in  quality  is  almost  as  important  as 
high  quality.    It  is  likely  that  the  most  satisfactory  way  to  make 
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progress  along  these  lines  is  through  thc  preparation  of  descriptive 
specifications  for  thosc  kinds  of  produce  that  will  be  markoted  most 
largely  through  parecí  post.  Only  by  some  such  means  can  the 
nccessary  protcction  be  afforded  the  purchascr  as  to  quality  and  the 
producer  as  to  pnce. 

The  Office  of  Markcts  of  the  V.  S.  Department  of  Agriculture  is 
engaged  in  a  study  of  standardizaron  which  will  enable  it  to  pub- 
lish  such  grade  descriptions  as  will  facilítate  ready  intercourse. 

Farmers  should  remeraber  that  the  parecí  post  works  both  ways. 
It  is  just  as  useful  in  having  things  sent  to  the  farm  as  in  sendi ng 
produets  away  from  the  farni.  Thoso  who  have  not  tcsted  it  as  a 
means  of  securing  things  to  supply  their  own  needs  will  be  surprised 
at  the  convenience  and  delight  of  having  orders  which  can  be  placed 
by  postal  card  or  telephone  deüvered  at  the  rural  free-delivery  box 
iu  front  of  the  farm. 

The  practicability  of  shipping  pcrishable  ¡produce  is  not  open  to 
serious  question.  For  many  3Tears  the  investigators  in  the  Depart- 
ment of  Agriculture  concerned  in  the  introduction,  breeding,  im- 
provement,  and  general  study  of  all  kinds  of  fruits,  vegetables,  and 
other  plants  have  utilizcd  the  inails  in  the  shipping  of  experimental 
material.  In  this  way  everything  from  the  most  dolicato  fruits  to 
vegetables  suitable  for  all  winter  storage  have  been  shipped  from  a 
few  miles  to  several  tliousand  miles.  In  a  great  majority  of  cases, 
packages  and  packing  have  been  devisad  after  a  few  triáis  which 
have  resulted  in  dehvery  in  good  condition.  More  recently,  definite 
and  carefully  planned  expeiiinents  covering  eggs,  butter,  strawber- 
ríes,  cherries,  letíure,  an<l  assorted  vegetables  have  been  undertaken. 

Thc  tests  that  have  been  eonducted  in  the  shipping  of  eggs  are 
described  in  Farmers'  Bulletin  No.  594,  entitled  "  Shipping  Eggs  by 
Parcel  Post, "  which  can  be  obtained  free  of  cliarge  upon  application 
to  thc  División  of  Pubhcations,  Department  of  Agriculture,  Wash- 
ington, D.  C.  During  the  progress  of  this  experiment,  and  since  that 
time,  over  10,000  eggs  have  been  shipped  with  a  loss  small  enough  to 
constitute  a  thorough  practieal  demonstration  favorable  to  the 
method.  In  the  bulletin  detailed  instructions  are  given  by  means  of 
which  any  farm  operator,  bis  wife,  or  older  children  could  make  a 
beginning  in  thc  establislmient  of  a  parcel-post  egg  market.  Indeed, 
many  cases  of  permanent  arrangements  between  producere  and  con- 
sumers  whereby  shipments  have  been  mado  regularly  for  a  period  of 
months  have  alrcady  been  made.  From  October  of  last  year  to  June 
of  the  presen t  y^nr  the  writer  secured  practically  his  whole  supply 
from  a  íarm  92  miles  distant  from  Washington,  involving  a  transfer 
point  for  all  mail.  Only  lwo  cases  of  breakage  in  sufficient  quantity 
to  be  worthy  of  comment  oceurred. 


Digitized  by  Google 


THE  AGRICULTURA!,  OUTLOOK. 


19 


There  are  numerous  types  oí  con  tai  neis,  several  of  wliich  ha  ve 
proven  satisfactory,  concerning  which  information  may  be  obtained 
by  interested  persons  by  applying  to  the  experiment  stations  in  their 
respective  States. 

Extensive  cxperiinents  in  the  shipping  of  butter  by  parcel  post 
have  been  under  way  for  a  number  of  months.  No  shipments  of  less 
than  2  pounds  are  made  because  of  the  relatively  greater  expense  inci-  • 
dent  to  the  shipnient  of  single  pounds.  It  has  been  sent  in  2,  3,  5, 
and  10  pound  pareéis,  not  only  from  the  creameries  at  which  it  was 
produced  to  the  office  in  Washington,  but  from  Washington  to  experi- 
ment stations  throughout  the  country  for  examination  there  and  sub- 
sequent  return.  The  butter  used  has  been  all  put  up  in  1-pound 
prints,  wrapped  in  regular  waterproof  butter  paper,  and  placed  in 
paraífined  paper  cartons  such  as  aro  most  commonly  used  in  the  dis- 
tribu tion  of  faney  creamery  butter.  These  cartons  are  then  inserted 
into  corrugated  pasteboard  containers  suitable  for  accomodating  the 
differing  amounts  to  be  shipped,  and  wrapped  with  good  wrapping 
paper. 

Under  ordinary  weather  conditions  practically  no  dilhculty  has 
been  experíenced  in  the  shipment  of  butter.  The  chief  problem  to  be 
solved,  of  course,  is  to  prevent  the  butter  from  liquefying;  mere  sof- 
tening  has  not  proven  injurious.  The  difficulty  is  somewhat  less 
acute  in  cold  weather  than  in  warm.  Howevcr,  the  fact  that  mail 
cara  must  be  heated  in  winter,  and  that  this  is  accomplished  by  super- 
heated  steam  pipes  located  along  the  outer  walls  of  the  car  and  beliind 
the  mail  sacks,  tends  to  make  the  problem  of  butter  shipment  in  winter 
somewhat  similar  to  that  in  warm  weather. 

The  regulations  of  the  Post  Office  Department  on  this  subject  are 
of  such  a  naturc  that  it  is  possible  to  obviate  the  trouble  to  a  consid- 
erable extent  in  cold  weather  by  marking  butter  pareéis  as  follows: 
"Perishable — Keep  away  from  heating  apparatus."  MaQ  clerks  are 
expected  to  be  guided  by  such  instructions  and  to  give  perishables 
special  care. 

With  the  growth  of  the  parcel  post  as  a  method  of  shipping  perish- 
ables it  would  seem  not  unlikely  that  in  the  futuro  sume  method  of 
refrigeration  on  a  small  scale  might  be  developed.  Over  ordinary 
distances  and  under  average  conditions  butter  wrapped  as  outlined 
can  be  shipped  without  deterioration.  It  should  always  be  chilled 
before  shipment  and  chilled  again  immediately  upon  receipt  by  the 
purchaser.  It  should  be  dispatched  with  attention  to  the  mail  sched- 
ule  so  that  it  wül  bo  on  the  road  as  short  a  time  as  possible,  and  it  is 
preferable  that  shipments  should  be  timed  to  make  the  greater  part 
of  the  journey  at  night,  when  temperatures  are  materially  lower  than 
during  the  day. 
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During  tho  strawberry-shipping  season,:  which  is  just  closing,  28 
orates  of  berries  have  been  handled  by  the  parecí  post.  Twenty-four 
of  these  in  16-quart  orates  were  shipped  from  the  Eastern  Shore  of 
Maryland.  In  order  to  comply  with  the  post-oflice  requirements  the 
orates  were  fitted  with  tight  bottoms,  which  would  make  leakage 
diíücult  though  not  wholly  impossible.  Pareéis  of  tliis  character 
weighing  over  20  pounds  are  very  generally  handled  in  a  manner 
similar  to  express  and  are  not  put  in  bags.  Thoso  weighing  less 
than  20  pounds  are  usually  placed  in  mail  sacks  and  the  wrapping 
in  either  case  must  be  done  accordingly.  In  only  two  cases  did  tho 
individual  quart  boxes  containing  the  berries  show  suílicient  leakage 
to  í-tain  the  bottom  of  the  orate  itself,  and  in  only  one  of  these  cases 
was  there  any  evidence  of  leakage  on  the  outside  of  the  orate.  C'on- 
sidoring  the  perishable  nature  of  the  product  and  the  distance  over 
the  ordinary  routes  of  travel  from  the  Eastern  Shore  of  Maryland  to 
Washington  this  test  oertainly  indicates  promise,  as  the  berries  were 
reoeived  in  fully  as  good  condition  as  would  have  been  the  case  by 
any  other  means  of  transportation,  and  were  of  better  quality  than 
berries  selling  at  a  higher  price  at  the  particular  time  in  the  Wash- 
ington market. 

The  shipment  of  the  strawberries  raised  another  small  but  practica! 
point  in  the  relation  of  the  parcel  post  to  domestic  economy.  The 
hou:owifo  usually  plans  to  do  her  preserving  or  other  operations  on 
definite  days,  heneo  it  is  important  that  the'vshipper  and  tho  carrier 
accomplish  the  delivery  as  requested  in  order  that  the  buyer  may  be 
satiíified.  Berries  intended  to  be  preserved  on  Wednesday  can 
oooasion  a  great  deal  of  inconvenience  if  they  arrive  on  Thursda^r, 
when  tho  servant  is  having  a  holiday,  or  Vhe  home-keeper  hersclf 
has  other  engagements.  There  is  small  doubt  but  that  over  reason- 
able  distances  and  with  the  fruit  of  proper  shipping  texture,  straw- 
berries can  be  oarried  quite  satisfactorily. 

As  an  oxperiment  in  the  practicability  of  shipping  in  the  present 
32-quart  commercial  orate,  3  shipnients  were  made  with  the  orates 
only  three-fourths  full  to  keep  them  within  the  weight  limit,  and  in  a 
fourth  oahc  as  an  oxperiment  outside  of  the  present  weight  limita  a 
full  32-quart  orate  weighing  56  pounds  was  shipped.  These  orates 
were  reoeived  in  fully  as  good  condition  aíthe  1 6-quart  orates. 

Small  preliminary  experiments  with  boBi  sweet  and  sour  cherries 
have  been  made,  but  not  enough  shipmenfe  have  been  conducted  to 
warrant  any  statement  of  conolusions.  b. 

During  the  late  winter  and  early  spring.,8  or  10  barréis  of  lettuce 
produced  in  the  experiments  of  the  department  on  the  Arlington 
íarm,  conducted  by  the  Bureau  of  Plant  Industry,  were  shipped  to 
various  parts  of  the  country  in  142  pareéis.  Tho  varieties  used  in  the 
experiments  were  the  4<Boston  head"  and  "Grand  Rapids."  The 
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parcols  usually  contained,  depending  upon  tho  sizo  of  the  heads  or 
bunches,  from  2  to  several  dozcn  heads.  The  average  weight  of 
pareéis  containing  8  to  10  heads  was  between  4  and  4£  pounds.  The 
average  weight  of  those  containing  6  was  about  3  pounds.  The 
pareéis  were  shipped  not  only  in  the  local  zone  and  to  near-by  points, 
but  to  places  as  far  away  as  Boston,  New  York,  Toledo,  Chicago, 
Minneapolis,  and  clsewhere.  In  spite  of  the  fact  that  zero  weather 
prevailed  during  a  part  of  the  time  when  experiments  were  in  progre?s, 
the  lettuce  carried  through  to  destination  satisfactorily  and  with 
only  a  small  percentage  of  waste.  In  the  local  zone,  lettuce  from 
shipments  that  were  kept  under  observation  was  perfectly  frosh  and 
usable  at  the  end  of  7  days.  Ordinary  corrugated  cartons  lined 
with  paraffin  paper  and  wrapped  with  ordinary  strong  wrapping 
paper  were  used  for  the  shipments. 

Experiments  haré  also  been  conducted  with  pareéis  containing  an 
assortment  of  vegetables  available  at  the  same  time.  Such  ship- 
ments have  usually  been  uniformly  successful  and  present  an  exten- 
sión of  the  hamper  system  which  has  been  inaugurated  to  somo 
extent  by  certain  of  the  express  companies.  The  varying  degree 
of  perishableness  of  different  vegetables  must  be  borne  in  mind  in 
making  such  shipments. 

For  the  convenienco  of  persons  desiring  to  attempt  the  estabüsh- 
ment  of  direct  marketing  contraets  and  for  the  information  of  all 
persons  interested  in  the  cost  of  shipping  by  parecí  post  there  is  given 
in  Table  5  the  rato  for  the  local,  íirst,  and  second  zonos  of  all  pareéis 
weighing  from  1  to  50  pounds. 


Table  5. — Parcel  postage  rales  up  to  1,50  mito. 


Weight 
in 

pounds. 


1. 

3. 
4. 

6. 

7. 

s. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Local. 


$0.05 
.06 

.06 
.07 
.07 
.08 
.08 
.09 
.09 
.  10 
.10 

.  11 
.11 

.12 
.12 
.13 
.13 


Zoncs,  first 
and  second , 
up  to  1.0 
miles. 


$a  n.-, 

.06 
.07 
.OS 
.09 
.  10 
.  11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 
.20 
.21 


WciKht 
in 

pounds. 


i;» 

•jo 
•Jl 

■_>•_> 
L'fi 
24 
•J.-. 

27 
1> 
•*t 
3D 

ai 

¿i 
:w 


Local. 


«).  14 
.14 
.15 
.  15 
.18 
.  16 
.17 
.17 
.18 
.18 
.  19 
.  19 
.20 
.20 
.21 
.21 
.22 


Zoncs,  first 
and  second, 
up  to  150 
miles. 


$0. 22 

.23 
.24 
.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 


Weight 
in 

pounds. 


35... 
36... 
37... 

:  38... 

¡  39.., 

i  40... 

I  41.. 
¡I  42... 

II  43... 
i'  44... 
'I  45... 

46.. 
47.. 
48... 
49... 
50... 


Local. 


0.22 
.23 
.23 
.24 
.  24 
.25 
.25 
.26 
.26 
.27 
.27 
.28 
.28 
.29 
.29 
.30 


Zones,  first 
and  second, 
up  to  150 


$0.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 
.50 
.51 
.52 
.53 
.54 


It  should  be  explained  that  the  local  zone  ra  tes  apply  to  all  business 
oríginating  withir.  the  territory  of  any  office,  whether  it  is  received 
on  a  rural  route  or  from  the  city  branches  of  the  particular  post  office. 
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For  distances  greater  than  150  miles  a  weight  limit  of  20  pounds 
aj)plies.  Rates  for  greater  distances  are  not  given,  as  it  is  be-lie  ved 
that  the  greater  proportion  of  parcel-post  patrons  will  be  developed 
within  the  150-mile  radius.  A  parcel  for  shipment  by  mail  must  not 
exceed  72  inches  in  length  and  girth  combined.  Determine  the 
length  betwcen  ends  and  take  the  girth  at  the  thickest  point.  If 
the  aggregate  of  the  two  is  not  greater  than  72  inches,  the  parcel 
will  be  received  for  mailing.  The  ñame  and  address  of  the  sender 
preceded  by  the  word  "From"  must  be  placed  on  every  paekage. 
Fn)m  all  money-order  post  offices  to  offices  of  the  same  class  pareéis 
may  be  shipped  "Collect  on  delivery"  on  the  payment  of  a  10-cent 
fee,  but  the  valué  of  the  paekage  may  not  exceed  $100. 

In  Circular  No.  3,  dated  April,  1914,  the  División  of  Classifica- 
tion,  Office  of  the  Third  Assistant  Postmaster  General,  published  a 
very  clear  and  comprehensivo  statement  of  the  conditions  under 
which  parcel-post  shipments  may  be  made,  including  instructions 
for  preparation  and  wrapping.  This  can  be  obtained  by  application 
to  the  local  post  office  or  to  the  Post  Office  Department,  Washington, 
D.  C,  and  should  be  in  the  possession  of  every  parcel-post  patrón. 

There  are  many  conditions  and  circumstances  under  which  the  use 
of  the  parcel  post  for  marketing  will  not  pro  ve  economieal.  There  are 
many  others,  cspecially  for  particular  producís  and  under  particular 
conditions,  for  which  parcel-post  transportaron  would  seem  the  only 
reasonable  and  economieal  method.  It  is  not  expected  that  parcel- 
post  marketing  will  supplant  usual  methods,  but  its  proper  use  should 
certainly  make  it  a  valuable  supplement  to  these  under  all  conditions 
and  a  check  upon  other  methods  when  they  are  not  being  applied 
with  fairness  to  either  producer  or  consumer  or  both. 


The  first  Argcntine  corn  to  reach  Montrcal,  Canadá,  this  season 
arrived  on  June  20  and  consisted  of  about  200,000  bushels.  Some 
of  tlús  is  reported  to  be  for  local  eonsumption  in  Canadá  and  some  for 
shipment  to  the  New  England  States.  The  ocean  rate  on  corn 
froni  Buenos  Aires  to  Montrcal  at  this  time  was  reportad  at  S.7  cents 
per  bushel  of  56  j>ounds  (14s.  6d.  per  ton).  The  cargo  in  question 
was  loaded  part  at  Rosario  and  part  at  San  Nicolás,  Argén  ti  ne  river 
ports  located  above  Buenos  Aires. 


The  sugar  made  in  Porto  Rico  from  the  cañe  crop  of  1013  was 
reported  by  the  Treasury  Department  of  that  island  as  398,004  tons 
(of  2,000  pounds).    The  production  in  1912  was  371,076  tons. 
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Wheat  importad  into  the  United  Kingdom  during  the  5  months 
ending  May  31,  1914,  amountcd  to  nearly  68,000,000  bushels.  Of 
this  quantity  over  20,000,000  bushels  carne  from  the  United  States, 
about  12,000,000  caeh  from  Canadá  and  Australia,  about  9,000,000 
eaeh  from  Russia  and  Argentina,  nearly  2,000,000  bushels  from 
British  East  Indios,  and  the  balance  from  other  countries. 


CAR  SUPPLY  IN  RELATION  TO  MARKETING  THE  WHEAT  CROP  OF  1914. 

By  G.      White,  Tramportution  Speciaiist,  Office  of  Markets. 

Since  the  publication  in  the  Aoricultural  Outlook  of  May  22  of 
the  forecast  of  the  yield  of  wheat  in  the  United  States  for  1914,  the 
question  of  car  supply  to  move  the  erop  has  beon  engaging  tho 
attention  of  the  railroads  and  grain  men.  Trade  journals  ha  ve  called 
attention  to  a  prospectivo  car  shortage,  and  railway  periodicals 
have  pointed  out  the  necessitv  of  having  all  box  cars  thoroughly 
overhauled  and  put  in  condition  to  handle  bulk  grain. 

The  Oílice  of  Markets  of  the  United  States  Department  of  Agrieul- 
ture  has  undertakcn  some  investiga  tions  to  ascertain  to  what  ex  ten  t 
a  car  shortage  this  yoar  is  antieipated  by  the  grain  trade,  on  what 
roads  shortages  are  most  acutely  felt,  to  what  oxtent  the  trade  keeps 
in  touch  with  the  roads,  advising  prospectivo  needs,  what  information 
is  given  out  by  the  roads  as  to  ability  to  fill  all  orders  promptly 
or  stops  taken  to  minimize  shortages,  and  whether  or  not  the  car 
supply  keeps  pace  from  yoar  to  year  with  the  incivasing  need  for 
ears.  Replies  received  eovor  the  States  of  Texas,  Oklahoma,  Kansas, 
Missouri,  Nebraska,  Iowa,  and  Illinois.  These  sevon  States  have  for 
1914  an  estimated  wheat  yield  of  385,000,000  bushels. 

The  sentiment  is  by  no  means  universal  among  the  eountry  elevators 
that  there  will  be  a  car  shortage.  The  belief  that  thero  will  be  a 
shortage  is  most  prevalent  among  the  eountry  elevators  of  Kansas. 
Expressions  from  terminal  eleva  tor  points  indica  te  that  the  re  will  be 
a  shortage  in  all  States. 

Opinions  as  to  tho  roads  on  wliich  ear  shortages  aro  most  acutely 
felt  amount  to  little  and  are  apparently  based  on  the  particular  road 
on  which  a  man's  eleva  tor  is  located.  One  man  answers  that  a  certain 
road  is  most  prompt  in  furnishing  cars  and  another  man  ñames  tho 
same  road  as  least  prompt.  Attention  is  called  to  the  f  act  that  ade- 
quate  car  supply  is  sometimos  due  to  the  volume  of  inbound  merchan- 
dise,  which,  wlien  unloaded,  makes  available  empties  for  outbound 
grain  shipments.  Points  served  by  more  than  ono  road  testify  that 
they  can  get  cars  even  when  noncompetitive  points  are  sufFcring  from 
a  shortage. 
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Information  from  tho  country  elevators  is,  for  the  most  part,  that 
thoir  advicc  to  the  roads  of  cars  needed  is  in  the  form  of  orders  for 
cars  at  the  time  they  are  wanted.  Terminal  elevators  and  largo  grain 
dealers,  however,  have  kept  in  closer  touch  with  the  situation  and 
ha  ve  advised  the  carriers  as  far  in  ad  vanee  as  possible  of  the  pros- 
pee  ti  ve  needs. 

Ón  the  part  of  the  roads  statements  from  officials  through  the  press 
are  given  to  the  public,  and  growcrs  and  elovator  men  are  personally 
advised  by  local  agents,  traveling  freight  agents,  and  other  repre- 
sentatives  of  all  steps  taken  to  minimize  shortages.  Every  purchase 
of  new  cars  is  advertised  and  assurance  is  given  that  all  cars  aro  being 
put  in  condition  to  handle  bulk  grain.  In  some  cases  large  numbers 
of  stock  cars  are  being  temporarily  fitted  up  for  handling  grain.  As 
far  as  possible,  foreign  empties  are  being  held  by  the  grain-carrying 
roads,  and  country  sidings  are  being  filled  with  empties  for  the  first 
rush. 

It  is  the  consensus  that  the  increase  in  car  supply  does  not  keep 
pace  from  ycar  to  year  with  increasing  need  for  cars. 

The  average  carload  of  wheat  contains  1,250  bushels.  On  this 
basis  it  would  require  524,000  cars  to  move  the  estimated  crop  of 
winter  wheat  for  the  cntire  United  States  the  present  year  and 
308,000  cars  to  move  the  crop  of  the  seven  States  hero  discussed. 
However,  as  noted  in  the  Agricultural  Outlook  of  March  23,  1914, 
only  58.1  per  cent  of  the  wheat  produced  is  shipped  out  of  the  county 
where  grown,  and  on  this  basis  the  number  of  cars  required  would  be 
304,444  and  178,948,  respectively.  On  the  same  basis  it  would 
require  approximately  432,000  cars  to  move  the  entire  wheat  crop 
of  the  United  States. 

The  total  number  of  box  cars  owned  by  all  the  roads  in  the  United 
States  June  30,  1911  (the  latest  report  available),  was  990,313. 
Taking  15  of  the  principal  roads  in  tho  seven  States  covered  by  our 
investigations,  we  find  that  they  had  on  July  30,  1913,  60,446  miles 
of  road  and  223,487  box  cars.  Their  aggregate  mileage  increase  for 
the  two  years  from  June  30,  1911,  to  June  30,  1913,  was  3  per  cent, 
the  increase  in  the  number  of  their  box  cars,  3  per  cent,  and  the  in- 
crease in  tho  tonnage  capacity  of  their  box  cars,  7$  per  cent.  The 
figures  for  individual  roads  vary  from  a  decrease  of  14  per  cent  in  the 
number  of  box  cars  to  an  increase  of  32  per  cent,  and  in  tonnage 
capacity  from  a  decrease  of  5  per  cent  to  an  increase  of  50  per  cent. 
These  15  roads  contain  approximately  25  per  cent  of  the  entire  mileage 
of  the  United  States  and  own  approximately  22  per  cent  of  all  the 
box  cars.  The  seven  States  in  question  produce  approximately  40 
per  cent  of  all  the  wheat  of  the  United  States.  What  the  percentaje 
of  increase  is  over  tho  1911  crop  is  hard  to  determine  for  the  área 
served  by  these  15  railroads,  but  it  is  safe  to  say  that  it  has  been  far 
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greater  than  the  percentaje  of  increase  in  car  supply,  inasmuch  as  the 
estimated  yield  of  winter  wheat  for  the  entire  United  States  for  1914 
exceeds  the  1911  crop  by  52  per  cent,  and  the  increase  in  car  supply 
during  1913-14  has  been  below  normal  throughout  the  country. 

These  figures  are  given,  not  as  fumishing  an  exact  formula  for 
determining  the  nunibcr  of  cara  needed  to  movo  this  year's  whcat 
crop  and  for  estimatmg  the  shortage  in  nnmber  of  cars,  but  as  indi- 
cating  some  of  the  factora  to  be  taken  into  consideration  in  the 
problem  of  car  supply  and  car  shortage.  Other  factora  are  these: 
The  wheat  harvest  will  extend  over  3  months  or  more  from  about 
June  10.  Doubtless  much  wlieat  will  bo  stored  after  harvcst  await- 
ing  better  pnces.  Not  all  the  cara  of  any  road  serving  the  wheat 
belt  are  available  for  wlieat  traffic.  The  Santa  Fe  system,  for 
instanee,  with  extensivo  milcage  in  Now  México,  Arizona,  and  Cali- 
fornia, must  neccssarily  kcep  a  largo  part  of  its  cara  confined  to  the 
business  of  those  States.  Account  must  be  taken  of  general  com- 
mcrcial  conditions  also,  and  of  whether  tjie  tonnage  of  otlier  commodi- 
ties  handled  in  box  cars  is  above  or  below  normal  during  the  wheat 
movement.  Indications  tbis  year  are  for  a  lieavy  crop  of  corn  and 
oats,  the  movement  of  botli  of  which  commoditics  will  still  further 
complícate  the  situation  as  rcgards  wheat. 

Even  where  the  entire  mileage  of  a  road  is  confined  to  whcat- 
producing  territory,  many  of  its  cara  are  absent  on  otlier  roads,  and 
it  may  or  may  not  havc  on  its  hne  a  suffieicnt  number  of  foreign  cars 
to  offset  the  absence  of  its  own. 

Tlie  terms  used  by  different  individuáis  in  estimating  shortages  are 
by  no  means  uniform.  The  majority.  cxpress  it  in  terms  of  percent- 
age,  which  is  accurate  cnougli  if  we  understand  tJiereby  that  for  a 
given  period  only  a  certain  percentage  of  the  cars  ordered  are  fur- 
nishcd.  In  the  long  run  eveiy  man  gets  all  the  cara  ordered,  and 
from  that  point  of  view  there  is  no  shortage.  No  statement  of  "car 
slieriago"  means  anything  until  we  know  the  time  limitation  and 
otjior  conditions  on  which  it  is  based.  In  its  semimonthly  bullotins 
of  car  surpluses  and  shortages  the  American  Railway  Assoriation  lays 
down  the  rule  that  the  figures  must  represent  the  dilFerences  bctween 
"cars  ordered"  on  a  given  day  and  ¿ícare  available."  "Cars  avail- 
able" is  defined  as  any  em])ties  of  the  kind  ordered,  either  en  route 
in  trains  or  on  sidings,  which  can  be  used  to  fill  the  orders  of  tliat 
day,  and  includes  also  such  loaded  cars  as  will  be  made  empty  within 
24  houra. 

The  opinión  prevails  in  some  sections  that  any  shortage  this  year 
will  be  due  more  to  lack  of  motive  power  and  terminal  facilitics  than 
to  lack  of  cara.  One  of  the  greatest  drawbacks  has  always  been 
failure  to  load  and  unload  promptly  and  too  frequcnt  reconsigning 
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of  sldpments.  The  indications  are  that  sliippers  and  carriers  are 
cooperating  this  year  more  closely  than  ever  before  in  their  efforts  to 
avert  a  car  shortage  in  the  movement  of  tho  wlieat  crop. 

Table  6. — Corn  and  rye:  Acreage,  condition,  forecwt  and  price  of  corn,  and  condition  of 

rye  July  1,  uHth  comparisons. 


State. 


Corn. 


Aereage. 


Condition 
July  1. 


Per 
cent 
of 
1913. 1 


Preüm-J 
inarv,  I  1914 
1914. 


1913 


i 


Maine  

NewHarapshire 

Vermont  

Massaehusetts.. 
Ilhodc  Island... 


P.e.  Acra.i 


99 
97 
100 
101 
102 


Conncotieut   100 

New  York  j  101 

New  Jersey   99 

l'ennsvlvunla...!  loo 

Delaw'are  !  100 

Marvlnnd   99 

Virginia   07 

West  Vhrim'a. .  100 

Nonti  Carolina,  loo 

.Soul  h  (  iirolinj  .  loo 

íJoornía   100 

Florida   ln2 

Oriio   !>S 

Iinliun;»   lnl 

lllitu»i<   99 

Michigan   inl 

Wisconsiii   103 

Minnesota   100 

Iowa   103 

Missouri   98 


16 
21 
45 
48 
11 

61 
532 
272 
1,463 
197 

m 
i,!cm  ; 

732  ' 
2,835  I 
l.(»7.*> 


North  Dukotn. 
South  hakota. 

Ncbraska  

Kansas  

Kentucky  


Tennessec. 
Alnlnwna. . 
Mississippi. 
I^'iistnna.. 
Texas  


Oklahoma  

Arkansas  

Montan:i  

Wyominn  

Colorado  

New  México.... 

Arizona  

Utah  

Nevada  

Idaho  

Washington  

Orejón  

California  


12.') 
110 
9S 
88 
100 

100 
102 
10! 
100 

98 

90 
99 
130 
12.*> 
110 

105 
104 
106 
100 

140 
106 
107 
110 


4,006 

oss 

3.  822 
4,9!!l 
10,310 

1,602 
1.700 
2. 544 
10,248 

7,228 

469 
2.90  5 
7,458 
6,442 
3,050 

3,350 
3.264 
3, 270 
2,014 
6.664 


VnlUxl  States  99.3 


450  ■ 

36  , 
21  I 
462  : 

89 
18 
11 
l 

20 
36 
22 
60 


P.e. 
85 
87 
S9 
87 
90 

87 
8G 
85 
87 
83 

86 

Ki 

81 

85 
82 

80 
74 
87 

8* 
88 

92 
90 
81 
100 

82 

84 
92 
97 
H8 
81 

so 

76 
74 

85 
80 

75 

m 

93 
93 
SkI 

96 
9-1 

90 
96 

86 
90 
93 
97 


105,067  ,  85. 


P.e. 
83 
84 
84 
89 
93 

89 
84 
87 
87 
88 

88 
ui 
91 

89 


«il 

0.»  I 

SO  ! 

ss  : 

«¡ 

K."> 

sí)  : 

91 

S5  1 

89 
93 
91 
81 

90 

88 
87 
8.*. 

S7 
S3 

S7 
«v! 

<>:: 
95 
88 

87  , 
92 

09  > 

88  j 

93  ! 
97  | 

94  ¡ 
79 


10- 
year 
aver 
age. 


P.e 
87 
87 
88 
8» 
92 

89 
82 
88 
87 
90 

88 

1K> 

90 

88 
85 

88 
87 
SI 
SO 
80 

S2 
85 
8.3 
87 
83 

83 
80 
85 
82 
88 

87 
8»¡ 
84 
82 
7S 

83 
84 
90 
87 

Mi 

87 
89 
91 
92 

92 
92 
91 

S!» 


Foreoast 
1914 
from 
condi- 
tion. 


626 
840 
1.802 
1,963 
416 

2,707 
19,673 

9.710 
58.519 

5.886 


41,  044 

19.8»13 
49,881 
35.6» 

55,  298 
8,146 
146,306 
189.448 
376,015 

63.822 
62,730 
82,  426 
404, 790 
207.444 

12.607 
85,494 
217.028 
138,890 
96,086 

77.720 
48,372 
53,333 
42,798 
138,611 

73,744 
40.817 
1,004 
527 
10, 644 

2,478 
592 
359 
34 

.585 
972 
1134 
2.380 


Final  estímate*. 


Pnce  July  1. 


1913 


5-ycar 
av-era^e, 
1909-1913. 


1914 


1913 


5- 

year 
aver 
age. 


Rye. 


608 
814 
1,065 
1,944 
402 

2.348 
15,020 
10.862 
57,057 

6,206 

22,110 
Al,  4 SO 

22,692 
55. 2*2 
38,512 

03.023 
10,125 
146,250 
176, 400 
2X2,150 

56.112 
66, 825 
96.000 
338,300 
129,062 

10,800 
67,320 
114. 150 
23,424 
74,825 

68,675  i 
55.300  | 
63,000 
41,800 
163,200 

52. 250 
47, 025 
882 
493 
0,300 

1,572 
476 
340 
31 

i 

44.8  I 
952  , 
5'.)8 
1,815 


Bushe Ct*.  C/>. 


694 
967 
1,792 
2,041 
430 

2,755 
18,682 
10,157 
56,524 

6,089 

22.211 

40, »'«() 

20, 137 
47,884 
31,5<)4 

51, 482 
8,628 
151,651 
186,  !»00 
366, 883 

51,829 
50, 340 
76.  .584 
352,  216 
200,859 

6,938 
60,500 
104.878 

l»,7on 

92,543 

80,707 
49, 107 
51,103 
35. 131 
120,286 

75.412 
48, 439 
533 
208 
6.409 

1,838 
457 
254 
29 

362 
SOO 


86  i  74 
82  !  74 
82  |  7.1 


97 
112 


72 
100 


84  77 
81  i  70 


83  :  71 
79  ! 
80 


65 


76 
»i 
92 
98 
102 

97 
89 
72 
60 

68 

69 
64 

50 
63 
79  ; 

i 

06  , 
59  ! 
05  < 

88 

91 

97 
86 
"I 
89 

77 
90 
95 
80 
74 

90 
90 
90 


.542  i  75 
1.745  •  91 


9  SI.  7  2.916,572  2,440,98*  2,708,334  75.5 


I 


<¡3 

S2 

76 
90 
94 

97 
93 
61 
59 
58 

62 
58 
50 
.52 
(3 

52 
51 
53 
58 
72 

76 
88 
82 
81 

73 

00 
77 
72 
50 
51 


104 
71 


SI 
84 
72 

S7 

13. 2 


Cts. 
78 
7H 
70 
81 
97 


76 
79 
76 
74 

75 
Art 
85 
90 
99 


96 
67 
64 
62 

68 
63 
55 
57 

09 

61 
56 
57 
64 

78 

81 
94 

90 
82 
82 

69 
85 
101 

69 


110 

105 

79 


Conditiou 
July  1. 


1914  < 


P.e 


98 
96 


92 
92 
95 
93 
91 

92 

H7 

90 
88 

86 

84 


10- 

year 
aver- 


P.c. 


92 
96 


96 
90 
94 
93 

90 

91 

DO 

91 

90 

85 

88 


92 
93 
90 

05 
95 
89 
94 

86  ; 

93  ' 

M< 

92 

93 

90 

•i! 

76  ! 


87 
88 
89 

88 
91 
88 
92 
88 

80 
M 
85 
76 


87 


84 

95 
88 
98 
96 
100 


100 


93 

8G 
95 
93 

69.5 


96 
92 


92.9 


76 

75 
87 
«5 
89 
87 


93 


95 
93 
S4 


89.5 


JThousands  (000)  omitted. 


Digitized  by  Google 
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Table  7. —  Winter  and  spring  wheat:  Condition  andforccast  July  1,  wiih  comparisons. 


Winter  wheat. 


Vermont  

New  York.... 
New  Jersey . . . 
Pcnnsylvania. 

Delaware  

Maryland  

Virginia  

West  Virginia. 
North  Carolina 

South  Carolina 

Georgia  

Ohio  

Indiana  

Illinois  


Michigan.. 
Wisconsin. 
Minnesota. 

Iowa  

Missouri. . 


North  Dakota. 
South  Dakota. 

Neiiraska  

Kansas  

Kentucky  


Tennessee.. 
A  lab  ama. . . 
Mississippi. 

Texas  

OI 


Arkansas. 
Montana . 
Wyoming 
Colorado. 


New  México. 

Arizona  

Utah  

Nevada  


Idaho  

Washington. 

Urennn  

California . . . 


Condition 
July  1. 


|  10- 

1914 !  y**1* 

m4  ¡aver- 
age. 


P.  c. 


94 
80 
87 

95 
94 
90 

92 
93 

83 
90 
92 
91 
87 

93 
93 
89 
91 
89 


r.c 


Kó 
95 
100 
101 

101 
91 

85 
80 
100 

93 
92 
91 
97 

102 
91 

102 
97 


80 
91 

88 

88 
87 
88 
87 
87 

79 
84 
77 
80 
80 

79 
88 


Forecast  írom 
condition. 


July  1. 


Jiu.i 


8S 
81 


95 
.  95 
96 
95 


80 
72 
83 

85 
83 
85 
73 
70 

8-  1 
91 

86 
82 

KH 

9- 3 
91 
96 

94 

92 
91 
76 


7,614 
1,232 
21,915 

1,971 

10,355 
9,815 
3,170 
6,592 

863 
1,638 
38. 456 
42,966 
44,374 

16,104 
1,778 


June  1. 


BuJ 


10, 897 
40,835 


7,695 
1,340 
23,183 

1,929 
9,960 
9,391 
3,126 
6.30S 

846 
1,552 
37.848 
42.  494 
41,824 

15.93t 
1,759 


10,810 
36,706 


68,238 
151,050 
10,986 

9,166 
380 
13 

14,282 
43, 138 

1,2*9 
13,276 
1,194 
5,457 

1,041 
903 

5,914 
445 


65,349 
148,029 
10,370 

8,644 
365 
14 

16,858 
41,905 

1,252 
12. 973 
1,168 
5, 133 

1,021 

923 
5,698 
437 


Final  es  tima  tos 


1913 


6,800 
1,408 
21,862 

1,638 
8,113 
10,608 
3,055 
7,078 

972 
1,708 
3.5, 100 
39.775 
41,888 

12,776 
1,749 
810 
10,530 
39,586 


5-year 
average 
1909- 
1913. 


Bu  A 


6,793 
1,475 
21,290 

1,817 
9, 290 
9,171 

2,952 
5,936 

761 
1,382 
29,238 
30,668 
33,640 

14,220 
1,591 
=  810 
6,272 

31,048 


900  3  900 

58,125  45,392 

86,515  73.676 

9,860  9,037 


9,823  10,136 


32,632 
15,227 
7,916 


32,062 
14.995 
8,113 


8,400 
374 
14 

13,650 
17,500 

1,313 
12.288 
1,000 
4,220 

651 
928 
4,600 


Spring  wheat. 


Condition 
July  1. 


10- 

1914  >'«"" 
•*  aver- 
age. 


r.c 

95 
90 


I 


8, 494 
32,400 
12,305 

4,200 


United  States  ¡94.1  ¡80.2  652,975  W,147  ¡523,561 


7,718 
297 
59 
8.863 
17,224 

999 
7,636 

654 
3,762 

530 
642 
3,311 
317 

8,600 
24,609 
12,W>5 

7,047 


441,212 


J  P.  c 
97 
92 


Forecast  írom 
condition. 


July  1. 


76 
24 


Juno  1. 


Bu.» 
76 
22 


93 
88 
93 


94 

92 
93 
85 


Final  estima  tes. 


1913 


76 
24 


89 
85 
89 


1,869 
02,000 
5,602 


S5 
80 
80 
63 


95, 871 
48,176 
5,423 
857 


1,795 
63, 772 
5,408 


1,916 

67, 230 
5,865 


85,598 
46,185 
5, 157 
907 


78.855 
33.075 
4,200 
168 


5-year 
average 
1909- 
1913. 


Tin.' 


77 
24 


1,719 

59, 859 
5,548 


90,231 
38,768 
3,687 
618 


i 

95 
91 
95 

98 
90 
97 
97 

95 
92 
91 

93 
91 
86 

88 
88 
94 
98 

94 

88 
87 

10,800 
1,176 
7,391 

760 

10, 596 
1.509 
7,089 

729 

8, 3S5 
1,250 
ó,  460 

570 

5,  618 
1.019 
5.206 

477 
»  48 
1,853 
568 

4,483 
22,227 
3,399 

1,979 
812 

5.686 
21,819 
3,382 

2,040 
812 

5,762 
21,280 
3,3!I8 

1,S>0 
713 

5,600 
20.900 
3,  112 

92.1 

S4.4 

274,003 

262, 135 

239.  K19 

245,179 

»  Thousands  (000)  omitted. 


•1913  only. 


»  Four  >  ears. 
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FARMERS    BULLETIN  611. 


Taule  Ü.—All  wfimt  and  oats:  Stocks  an  funm  and 


and  price  of  oats,  July  1,  vñth  comparisons. 


f  tvtuut;  condition,  forecast, 


Me  

N. 11.... 

Vt  

Mass  

K.  I  


Conn  

N.  Y  

N.  J  

l*n  

Del  


Md.... 

Va  

W.  Ya. 

N.  r... 

S.  C... 


Mich. 
V.'is.. 
Mitin. 
Io\v:i. 
Mo.. 


N.  Pul:.. 
S.  Pak . . 
Xvhr.... 
Kan  ;  

Ky  


Ten» 

Ah  

Mivs  

La  

Tpx  


Okh... 
Ark... 
Moni . . 

V.'yo... 

rolo... 


A 11  wheat. 


Stock  on  farins  July  1. 


I  Condi- 
1'rioyJulyI.  tion 
|  July  1. 


State. 


I? 


o  , 

í  1 


7\c.  Tiu.i 
.   7.0:  5 


£2 

> 


i.o 


i?M.J  fifi.l 

5  8 


CU. 


ion 


•1.8  3a»'  241  365  us 

0.0  84'  7.*  K4~  101 

70  1,530  1,42*  1,282¡  92 

.1  3.5,  57  GR  601  85 


O  a  

Fia  

Ohio  

Iiul  

III....... .- 


5.0 
5.0 
•  5.8 
Í.2 
3.5 

4.0 


57 

40»'» 
530 
177 
368 
34 

68 


5  > 

2  ^ 


102 


1 

- 


2  £-> 


441» 
4D4 

150 
255 
1S 

aJ 


ra 

370 
147 
237 
31 

31 


1  6.5. 

!  :i.r,! 

.  «».  4 

.  7.0 

.  7.5 


2,'2¿¿¡ 
1,432 
838 


5.S 
3.5 

4.  0' 
5.0 
4.0 
2.  5 
2.0¡ 

2.0 
2.5 
4.  0 


2.17 

5,  iaí 

951 
1 . 380 


4.39  1,857 
403  1,577 

av.  1,110 


85 
05 
100 
105 
114 

m 


371 
232 
5.40 
1.1. V. 
90S 


S3S 

1S7| 
3,Ki5¡ 

OIH 
1,109 


3.15.1  0.010  3.252 
1.099  3,131  1.SI0 
2,403'  2,  SO*  2,3114 
2,175  3.322'  2,310 
107.     158:  225 


16* 

0 


N.  Mcx  

Ari:  

Util;  

Ni-v  

Idaho  

Vv'ush... . . . . 

ürou'  

Cal  


3.ói 
i.o' 

4.0 

5.2 
6.(|! 

3.  5' 


2a» 

II 


237; 

1*i 


V, 
7' i 

> 
77 
71 


70 
70 
78 

S5 
112 


90 
S4 
v„> 

85 


2.0 
1.0 

0.5 
0.0 

I 

0.  5 
2.3 
4.0 
3.5 


47> 

331 

140 

1  77 

17.' 

4*2 

34(¡ 

1 

(vi 

53 

52 

*6 

1 , 075 

1 ,  r.25 

577 

75 

135 

!<>» 

71 

00 

330 

404 

3*3 

77 

21 

sí) 

3* 

110 

9 

1S 

11 

íai 

417 

473 

m  so 

05 

40 

37 

yo 

1 

010 

72* 

522 

72 

1,2a; 

1 ,  2X0 

1,0X9  73 

«20 

73<j 

52* 

77 

117 

201 

a¡7 

01 

112 


70 
S2 
10OÍ 


120 


US 


101 :  107, 

100!  100 

100  106 

07  107 


93 
105l 
1041 
107 
US 


101 

ion: 
ni] 
lis! 
122; 


US  120 


os!  ioO| 

921  101 

87  yo 


ia5 

97| 

«o 

92¡ 

90 


70  95| 

TV  04, 

75'  S8| 

7(i  112' 

S4  100: 

04]  105' 

114  1 1  Si 

85  100 


00 


00 

yo;  101 

fi«  92 

87.  07 

721  95 
i 

041  11* 


104 

91 

ia> 

K5 
87 
91 
102 


Oats. 


Forecast  from 
coudition. 


3 


PX.  P.C. 

Vé 

w> 

r  ion 
0,  00 'J 

<i*> 

92 

«O 

91 

1*4 

88 

94 

¿lié 

8.5 

92 

56 

87 

92 

su 

90 

Oo   Oí;  1 

8.5 

88 

80 

90 

JO, 474 

85 

80 

70 

87 

993 

5S 

8(> 

O  "Til 

¿,  i  14 

57 

88 

1 ,  </4 

70 

85 

tí,  4-»a 

70 

S4 

7, 168 

rJ 

rS 

7,111/ 

80 

1W.*| 

l 

85 

Olí,  D4¿ 

0.1 

SO 

40,841 

68 

80 

120,748 

02 

85 

-  |     E  —  ■ 

Ol^  O*  J 

05 

Mi 

91 

80 

92 

Síi 

172,318 

W) 

75 

24,990 

04 

S5 

74,083 

90 

SI 

40,  Rlifl 

03 

70 

07.341 

7n 

54.801 

<«> 

7x 

2,810 

73 

SI 

5.510 

SO 

so 

0.  7112 

Sí\ 

84 

2,927 

87 

S4 

1,000 

73 

70 

28.016 

K.r 

m 

32.  407 

SO 

so 

5,518 

07 

04 

25. 101 

■J2 

02 

S.  006 

77 

SS 

10,307 

117 

Si', 

1.  SSO 

^* 

02 

33S 

90 

05 

4.419 

9fi 

90 

51S 

07 

'.Ni 

15, 130 

04 

94 

14.517 

90 

92 

13,028 

95 

sr> 

8,  .500 

- 

2 


Fin;il  estima  tes. 


8g 

si 

ra 


Bu 

5, 

■k 


: 

358 
438 
045 
320 
61 


3a» 

30, SOS 
1.913 
31,540 
118 

1,100 
3,410 
2,  450 
3, 671 
6,925 

7,  t8»-, 
603 

51,437 
47,002 
138,592 

50.177 
8,5,515 
105.0(12, 
172,121] 
27,832 

00.82S 
49,288, 
04.835 
50, 14* 

3,08:$! 

5. 0<>s 
0.641 
2,  804 
I.O02 
32;4S7 

33.  122 
5,  (¡57, 

.3.014! 
8. 084 

12.924 

1.812, 
340' 

4.404 
51S 

15.2112; 
14.40» 
13,417, 

8,  930 


Bu 

5, 


42. 

2, 
35. 


: 

600 
420 
081 

315, 
52 


308¡ 
712 
030 
774 
122 


1.  aio 

4,192 
2.760 
4,485 
8,460 

0,  24(l' 
900 
54,:í60, 
30,  384> 
104,  125 

45.000 
83,  (1C5S 
112,644 
168,360 
26,  .500 

57.  S?¿ 
42. 135! 
.V).02.V 

3i.3ai| 

3,  108| 

0. 3(M)' 
6, 66?' 

2.  StW 
900 

32..50ti 

18,54(1 

*;,3t't> 

21 .  75  ) 
S,  360 
10.675 

1 . 500 
301 

4.140 
473 

15.112 
14,250 
15,228 
6,0;í6i 


Price 
Julv  1. 


Bu. 
2, 


029 
430 
809 
2S4 


342 
39, 081 
1,990 
34,464 
119 

1,28,' 
3.839 
2,558 
3.740 
7,053 

7,810 
701 
65.129 
54.600 
144.625 

47,021 
74,044 
90,426 
100, 670 
a>,307 

57.063 
37. 02 
W.S2S 
311.012 
3.421? 

6. 120 
5.157 
2. 1  lli 
740 

22,051 

18,407 
4,500 

1S.S7S 
6,31>0 

io,:w7 

1,415 
242 

3. 825 
376 

14,001 
13,493 
12.900 
6.024 


, 

> 

«9 

T 

> 

2 

S 

1  a» 

60 

61 

56 

62 

58 

58 

57 

57 

45 

00 

52 

58 

48 

54 

49 

55 

54 

s 

50 

51 

54 

55 

58 

56 

00 

62 

06 

69 

69 

64i  68 
65!  73 
401  46 
44 
43 


38| 
38! 


40  48 
37  44 


32 
34 


35 
n> 
37 
58 


40 
40 


43¡  47 

33  43 

35  42 

35  41 

41  40 

52¡  56 


50!  55 

»Í3,  67 

011  65 

56  62 

42¡  49 
1 

36  46 

52i  59 

37!  54 

50  50 

48  57 

OI)'  58 

64  74 

47¡  .59 

50  79 

51 

52 
52 
59 


l\  S. .   4.2  32, 230  35. 515  28, 801  70. 9  S!.  4  96.  2  *4. 5  *3.  7;  1 .  H»7. 10.V1 . 21<¡,  21SÍ  1 , 121 ,  7(k8  1 , 131, 1 75'38.  8  45.  2 


I        I        I  : 


¡  I 


•  Thousandí  (000)  omitted. 
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Table  9.—Barlcy  arid  Jlaxsved:  Arreage,  condition,  forccast,  and  prire  July  1,  with 

comparisons. 


Stato. 


Condi-  1 

tion 
July  1. 


■i 
u. 
-. 


é 


Maine  

New  Harapshire 

Verraont  

New  York  

PennsyJ  vania. . . 


Maryland.. 
Virpinia... 

Ohio  

Indiana . . . 
Illinois 


Michigan.. 
^V  isconsin . 
Minnesota. 

Jowa  

Missouri . . . 


North  Pakota. 
Soutli  Dakota. 
Nebraska  


Kentucky. 

Tenncssco. 

Texas  

Oklahoma. 
Montana. . 
Wyoming. 


Colorado  

New  México. 

Arlzona  

Utah  

Nevada  


Idaho  , 

Washington. 

Orejíon  

California. . . 


92 
92 
90 
88 
83 

m 

83 
80 
85 
8!) 

93 
93 
87 
93 
76 

93 
91 
93 
85 
90 

92 

so 

96 
96 

98 
98 
91 
1(10 

08 

<>S 
91 
92 
99 


United  States.  92.6X4 


<'■■>, 
si 

8? 


Harlcy. 


Fom-ast  írom 
ooiHlitiun. 


P.c.  P.c. 
94 
90 
93 
90 
90 


91 
91 
87 
86 
91 

861 
901 
85 
HS 
85 

I 

^ 
81 

80, 

87¡ 

I 

88, 
80 

94l 
93| 

*! 

87. 
93 
95 
9« 


1 


h  1 


nú* 

140 

20 

362 
1,947 
166 

144 

274 
982 
211 
1,566 

2,340 
20,066 
35,. «Vi 
10,714 
105 

30, 830 
22, 13S 
2,  Si7 
5,304 
79 

52 
218 
18 
2,313 
464 

3,987 
137 
1,380 
1,376 
522 

7,887 
7,237 
4, 153 
45, 803 


142 

2 
376 
1,936 
1S2 

146 
297 

1,064 
220 

1,620 

2,300 
20.045 
35, 71H 
10.322 
121» 

28,058 
20.975 
2,713 
4,802 
82 

52 
221 
206 
2, 281  i 

"1 

3,836! 

133' 
1,441 
1,331' 

528 

7, 8(5 
7,262 
4,319 
45.341 


FJaxseed. 


1.2 

és 

*.§ 
u  — 

22 

«_ 

>  es 

es  a 
«s 


T'rico 
July  1. 


Aereare. 


Condi- 

tiun 
July  1. 


118 

25 
372 
2,081 
179 

121 

263; 
664 
242 
1,603 

2,216 
21,351 
34,044 
12,395 
140 

22,700 
17,368 
1,981 
2,921 
76 

62; 
127 
156 
1,189! 
327 


C/«. 
77 
S> 
85 


-~ 

: 


2  1 


- 


I  5  l 


i. 

o 


.  I 


>  1 

es 
t- 

r. 


á  I  «2 


90 

92 
87 


71!  80 

70]  69 


P.c.lAc*  \P.c  P  c. 


P5 
— < 

■ — . 

oT.Í 

U  w 

es  2? 

a  3 

2 


¿íi/.> 


Trice 
July  1. 


r. 


Cts. 


a». 


70  62| 
77,  74, 
55 
50 


60, 
51 

50 


38 
43 
44 

53 1 

5 

60 


49. 
85 


69! 
68, 
68 

72 
72 

64 

78 

58 
62 
57 
úi 

74 
79 


85 
90 
93 
80 

85 
SO 

90 


8 
315 
26 


850 
340 
7 
45 


93  88, 
86 


85 
91 


8!» 


72!  80 
76;....! 


320 


83,  83 


91 

92 

:;. 


Mi 

88 
87 
M 


112  118 

2,945  ;  3,315 

279  221 

55'  96| 

7,580  8,535 

3,003'  3,842 

52  24 

336  316 


Sí  '  6 

94  ¡     3,244  2,988 


2,530  56 
65  91 
1,294 
1,006 


70  80 


46; 


S    92,  90 


40    68  . . 

5ó'  69.  ...i 
75;   93...  1 


5,905  47  fia1 
6,522    48  65 


3,673 
37,690 


531 
56 


72 
71 


4!  211,319  206,4301  181,873  47.5  65.3  84.1 

lililí 


1,927  90.5  86.8 

I  I 


17,665 


4.) 


14l¡  160 
140  171 
124  172 


140 
140 

125 


172 
171 

»  -  •  - 

156 


122 


118 


19, 501 1 136.0 


170.  S 


>  Tliousands  (000)  omittud. 
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Table  10.  —Tobacco  and  rice:  Acrcage,  condition,  andforecast  July  lt  with  comparison*. 


State. 


New  Hampshirc 
Vcrmont  

MilXSUCllUSPlt.S . . 

Conuecticut. . . . 
New  York  


Pennsylvnnla . . 
Marylund . .  — 

Virginia  

West  Virginia- . 
North  Carolina. 


Tobacco. 


Rice. 


A  crcagp  - 


c 


Pe. 
1<W 
100 
IOS 
110 
106 


I 


H5 
Sil 

so 

72 


South  Carolina   101 

Georgia   ios 

Florida   108 

Ohio   100 

  MR 


Illinois   ::», 

Wisconsin   106 

Missouri   SO 

Kcntucky   IK> 

  *6 


Alaterna  

MissLssippi   

Louisinmt   l!<n 

Texas  

Arkuns;is.  

California  


'  Condl- 
tirm 
July  1. 


Es 

o 

T 

u 

G> 

AcTfH. 

P.C. 

100 

90 

100 

95 

6,000 

20. 200 
4.000 

33.100 
20,000 

160,000 
10.S00 

225,000 

46,000 
1,900 
4,300 

86,800 

13, 

000 
45,600 
4, 100 
388,  600 
77.400 


«4 

95 

86 
7S 

:>h 

«2 
tbO 


6 


Px\ 
93! 
93 
94: 
90| 
92 


90 
87 

so 

80 


65  ¡o 

77  90 

77  91 
74  87 
70  84 

80  80 

9S  92 

78  82 
64  83 

58l  83 


200    Kó  85 


:  'SS, 


700  91  86 
200  901  83 
67  85 


I  nited  States  94.tíj  1 ,  lól ,  OOíyiO.  O^S-I.  tí  756,9611996,087 


c 


3 
-- 

í 

o 


166 
171 
10, 502 
32, «59 
5,681 

43,838 
12,480 
80,736 
5.  759 
108,000 

27,209 
1,317 
3,046 

63.590 
9,828 

442 

58,094 
3,  428 
24H,  640 
40,403 

91 


es. 


>  < 
e)  t 

- 


12 


r. 

t 

- 


Lbt> 
163 
164 

9,524 
2H.  337 
4,997 

57,351 
18.663 

135,388 
12.  763 

127, 339 

22,02" 

i ,  323 

2,987 
79,966 
18,  939 


842 
47, 80 
5, 578 
350.502 
70,426 

153 


376 
144 
361 


21H 
159 
471 


P.r 


a  . 

o 
u 

CU 

Arrex. 


Condi- 
tion 
July  1. 


I  3 

s 

3>  ó 


25: 


o 

fe 


60  200 

140  6,900 

260  1,300 

90,  400 


P.r.  P.r 


Bu. 


8SJ 

v 

84 
80 


80  200 

90  1,400 

K5  344,700 

SO  242,400 

8h  92,100 

250  15.200 


8f» 
«8 
83 
9. 


- 


3^ 

B 


84  i        5,597.  14 


86,  168,0X4 


85 


33,  852 
9,600¡ 


273 
64 
15 


88  5,610  10 
8o  4 1 ,  (ioO  57 
88  10,968.354111,775 
88  8,319, 168j  9,006 


S7 


3,287, 04t 
779, 760] 


2,730 
«93 


85.2  704, 800  86.:  «8. 0  23,61$,  724  24,016 
I  I 


i  Thousands  (000)  oraitted. 


«  Four  years. 
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Table  11.— Potatoc*:  Acrexige,  condüion,  forccast,  and  price  July  1,  toith  compari&ons. 


State. 


Mainc  

N  ewllam  p^iiro 

Vermont  

Ma«sarhu»í¡tts..  _ 
Rhode  Island. . . 


Connecticut  

New  York  

New  Jorsoy . . . . 
Pennsylvania. . 
Delawaro  


Pota  toes. 


Condí- 

tion 
July  1. 


C  — 


- 

g 

1> 


ó 


I  I 

P.c.Acrc*.  >; 

12*1 
1-1 


Maryland  

Virginia  

W<:¡  Virginia.. 
North.  Carolina. 
South  Carolina. 


Georgia. 
Florida . . 

Ohin  

Indiana. 
Illinois.. 


Michigan  

Wi.soon.siri. . . 

Minnesota  

Iowa  


North  r>akota.. 
South  Diikola.. 

Xchraska  

K  ansas  

Keniucky  


Tenues**) — 

Alabania  

Mississippi. . . 
LouisUuia  — 
Texa.s  


Oklahoma  

A  rk  ansas  

Moni  iina  

Wyoining  

Colorado  


New  México. 

Arizonn  

Utah  

Novada  

ldaho  

Washington. 

Oregon  

California. . . 


United  States. 


100 
100 
100 
100 
101 


102 

102! 

101 1 
m 

101' 

101 1 

100! 
10o1 

10;V 


100 
110 

99 

100 

101 

101 

101. 

102. 

101 
10.1 
09 
98 
lO^! 

99' 
100 

<J9, 
95 
9Sj 

99 
90 
litó 
105 
97 

120 

112 
101 

105 

100 
9S 
98 

110 


101.  1 


P.c.\p.c.\ 
92|  92! 
»l 


¿.y 
27 

5 

2-1 
307 

92 
208 

11 

43 
10fi 
48 
30 
10 

1 

13¡ 

ios! 

7;. 

124 

3<>4 
304 

278 
147, 
87 

01 
02 
117 
72 
51 

38 

s1 

.12 
24 
37 
1.1! 

7h 

11 
1 

21 
12 

34 
59 
49 

7" 


90 

90  92 

901  90 

94  91 


91 

1)1' 


K7, 

72, 

1 

i 

75¡ 
.W 
(.2! 
021 
Oó! 


91 
'<• 
83 
«• 
. ..  1 

92 
94 
91 

78 


82 
71 

87 

94 
90 
94 

9.") 

y  3 

!I2 
9! 

9.', 

92 
95 


3, 708  83.  o  88. 


92 
91 


SI,  91 
91 

89Í 

90 
88 
91 
^7 
M 


70  87 

851  87 

7()j  87 

70,  M« 

05  84 

'  i'  > 

90 

ss 
S8 
80 

S9 
90 
8-*» 
7^ 

87 

8fi 

701  89 
88 


7S 
7S 

83 
93 
92 
'.'<• 

8H 
90 
92 
Sil 

«1 
94 

94 

90 


•3 
z. 

5 

o 

u 

T  O 


£ 

27,  os;, 

2,  142 
3, 150 
3,256 

C->S 

2,l>21 
30,737 

8.346 
22,3*3 
S47 

3,225 
<t,  14S 
3,000 
1,091 
«¡56 

Tí  1 


1  2 


Price 
!  July  1. 


tí  *¿ 


A 


26.077 
2,298 
3,414 
2.922 


Cts 
65 
95 
«>8 

105 


000  120 

I 

2,437  110 

30,288  90 

8,4:18  112 

22,653'  89 

940  95 


3.383 
8,  137 
3.889 
2,349 
816 


90 

95 
107 

90 
133 

110 

129 


1,149  91.. 
11,888  10,193;  115 
5  14."'    r  '>>  >  ,m 


7,738    9,9¿1|  120 


37,099 
33, 197 
28,612 
13,377 
4,402 


101 


35,273¡ 
31,025 
25,885 
13,227 
0,031 


6 
.,o 
05 
120 
114 


0.  454; 
5, 3ií2í 
9,5821 
4,774 
2,422¡ 

1,  W«¡ 
1,1M 

8641 
1.073! 
2,l'0ri 

2,227 
1,401 

5,  505 
1,755 
9, 532 

993 
99 
3,574 
1,940 

5.409 
9,248 
0,311 
10,474 


4,797  00 

4.217.  72 

7,2.11,  124 

4,148'  120 

4.000  131 


2,091 
1,245 
801 
1.457 
2,691 


US 
106 

9ii 
85 

m 


Acreage. 


2  !  c 


,1 


b 


Swoet  potatoes. 


Condt-  -o 
tion  § 
July  1. 


r. 


Ct*. 
00 
78 
72 
91 
93 

91 

09 
97 
83 
9* 

81 

81 
93 
88 
US 


i,üo;  91 
1,91 9¡  95 
4.215 
l,09l|  100 
S,  101.  90 


044 1 

97, 
2,722 
1,309¡ 

5.232Í 
8, 030 
0,408 
9,  375 


Px.  Acres. 1  P.c.Px 


95, 
9* 
93 

102 

95 
9S¡ 
95, 
95 


114  9 

123¡  90 

79  9K 

85'  100 

95'  9.' 


53  . 
52 
58 
90 
114 

7o| 

87 
H4I 
135 

9> 

9i 
107 
100, 

8!; 


'M 


9M 
95, 

94 
90 

95 


9!'  103 


114 

9» 
SO 
101 
'J4 


135 
148 
54 

82  j 

G0 
47, 
40' 
70! 


115 
144 
72 
107 


95 
90 


80 
84 
90i 
97 


10! 


22 
! 


31 
2 
7(¡ 
4S 


l'.i 
! 
1 


,  1 

19 

m 
49 

.",7 
52 

i¡ 


8l|  88 
SSl  89 
84  90 


87 
70 
78 
77 
73 

7^ 

:: 

82 
81 

(,!' 


88 
89 
88 
.V 
87 

88 
88 
S' 

VI, 

M, 


v 


8v 


07 


0  97 


90 
84 


80 
89 

>7 

v, 
8S 

v; 

87 
87 


2,720 
114 

588 

974 
2,709 

193 
6. 137 

3,819 

0,  U',2 
1,729 
10 1 
10 1 

(Í4¡2 


19s 

475 


402 
093 

1,411 
4, 7*  vi 

3.SV1 
4,r.»l3 
3,Sfv! 

479 


93 


Price 
June  15. 


-E 


2. 
*  _ 


.A 


Cts 


3, 0O*>  

117L... 
057  70 

99!» 

- 210 
7, 737 

4..50S 

7.111 

2,278 

r.o 

8-1  i 


039 


437 
911 

1,997 
0.014 
4, 97*. 
5.097 
2,92! 


0%J. 

i,sr 


97SÍ 


80 


75 

*92 
92 

SS 
98 
124 
l'O 
144 


100 


100 

110 

S4 


a 

> 
— 

r; 
t> 
>, 

A 


Cts. 


110 


88 
101 


100 
115 
88 
70 

80 
85 
134 
127 
144 


181 
118 


192 
142 
101 

109 
88 
80 
71 

115 


98 


150:  173 


7j3«0f  (¡14X50, 627j8l.  5  70.  2jíM.  9       593  77.  TS7. 3  49,474  57,  C2Sj92.  5^3. 2 


i  Thousands  (000;  omitted. 
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Tabj.k  12.—Condition  o/  product  namrd  and  prive  of  hay  Jubj  1,  with  compirisons. 


State. 


Me  

N.  H  

Vt  

Mas*  

R.  I  


Conn. 
N.  Y. 
N.  J„ 


Mil.... 

Va.... 
W.  Va 
N.  C 
S.  C 


Ca  

Fia  

Ohk>  

Inl  

111  


Mich. 
WLs.. 
Mhm. 
lowa. 
Mo... 


Trun. 
Ala... 

Mhs.. 
La ... . 
Tcx... 

Okb... 
Ark. .. 
Mont. 
Wyo.. 
Coto... 


N.  Méx. 
Arfe..... 
Utah... 
Nev  


Iduho.. 
Wnsh . . 
Orog. .. 
Cal  


lluy  tall). 


Con  li-  ¡ 
t  ion  ! 
July  1. 


Trice 
July  1. 


------- 


P.c.  P.c.  Dols.  Dols 


90, 

DO 

75 

si 

75 

82 
78 
74 
so 

72 

70 
48 

1,0 

«s 


,■> 

7S 
72 
05 
5S 

81 

•A 

•h; 

83 
45 


N.  Dak   i>7 

97 
96 
80 
62 


S.  Dak  

Nchr  

Kaii.s  

Ky  


62 
69 
70 
85 
94  j 

79¡ 
68 
97 
96 
102 

96 
90 
92 
99 

92 
90 
95 
94 


87j  13.10  14.62 
83  17.80  17.02 
88¡  15.70.14.38 
88  20.  50!21. 12 
89'  21.00,23.16 

87  20. 00,22. 5V 

80  15.00,15.62 

84,  20.40  19.48 

82  14.5015.98 

81'  14.2016.02 


77¡ 
79 
7'' 
v; 
85 


14.00  16  08 
17.3015.96 
17.0015.98 
18. 00  15. 96 
20.0019. 10 


81 

85 
77, 

SI: 

76. 

81 1 

75  i 
SO 
so 

7s 

si' 
s7 
86 
88 
si 

7s 

s.' 

ll.í 
s:> 

s7 

89 
¡rj 

sí, 

95 

9' i 
9< 
'.«1 
SJ 


U.  S. .  80. 8jSl.  9 


thy. 


Clover. 

1 

Alfalfa. 

Millet. 

Pa- 
lme. 

KiHr 
eorn. 

Cana- 
dian 
peas. 

Cow- 
peas. 


rond ilion  July  1. 


P.c. 
90 
91 
74 
84 
76 

83 
78 
76 
80 
65 

69 
45 
Í8 

65 
65 


88  17.50  18.48  61 

90  18.2017.26 

79  12.80  14.32J  71 

80  13.40  13.32!  64 
79  14.  GO  13. 22  5S 


11.70  13.50 
10. 10  12.  14 
7.00  S.24 
10.00  9.74 
15.00  11.20 

6.50  6.62 
6.80  7.14 
7.10  8.36 
9. 10  8.  08 
17.  00  14.  80 

17.80115. 14 
16.00:14.02 
12. 90¡12.26 
12. 10,11.72 
10. 50jl0.9S 

8.0o'  8.04 
13.  00  12.  26 
8.3010.64 
8.IX):  9.74 
9. 00  10. 46 
i 

10. 50  1 1. 62 
15.2011.06 
8.  SO.  8.86 
9.6011.46 


7.  SO  9.02 
10. 40  12.98 
8.40  10.42 
8.5011.58 


12.01  12.59 


tí 


± 


P.C. 

91 

88 
90 
91 
91 

90 
83 
83 
83 


82 ; 

97' 
95 
81 
40 

9.3, 
94! 

2}i 

<7i 
60 


60 
75 


— 


P.c. 
90 
88 
74 
79 
60 

74 
74 

70 

75 


80;  71 


P.c 
90 
86 
87 
90 
91 

91 
S4 
81 
81 
79 


80l   69  76 
80 
80 
86 
86 


90 


79 
80 
79 

si 
s;, 
83 
si 


50,  80 
63  83 
86 
S7 


li'i 

70 


IvS 


71 

ra 
59 

80 
97 
96 
84 


- 

2 


- 


P.c  .P.C 

I 


79,. 
05  . 
70¡. 


90 

87 
88 
78 

S9 
71' 
77 

:.-» 


s<> 
90 
89 
88 

S7 

Si 

S7 
S7 
89 


80,    75,  88 


74    4o  1 


s-l 
82 
83 
80 
7!' 

84 

88 


64  ¡  82 

95 1  93 

97  i  92 

99,  92 

99  86 


«2, 

82, 
86 
82 
81¡ 
80 


94:  86 

93  SI 

92  87 

74  84 

59  81 ; 


S'l 
S5 

>.-. 

89 
95 
91 

v, 

,MÍ 
"S 

98 
97 
s'i 
79 


87 
ve, 
88 

M 

87 
si 

89 
86 

Sri 

85 
86 
84 

s: 


60 
74 
(is 

86 


S.5 

70 
95 
<M\ 
97 


86 

89 
85 
88 


75!  S7 

80  89 

70  84 

90'  89 

91  83 


85 
84 

95: 


84 

SO 

95: 


901  9fil 
89!  102 


s.' 


95  94  96 
100    97  100 


94 

94 


SS  94  95  95 
94 


94  92 
100  90 


93     96 ¡  95 


95 
98 


72.  7jS2. 2j69. 7 


9-J 


94  > 
sí» 
85 

íls 

9:¡ 
«o 
90 
99 


84 

88' 
95, 
90¡ 
84 


93 


§ 

c 

? 

«—1 

ai 

3> 

P.c. 

P.c. 

P.c. 

9CJ 

87 

93 

95 

83 

93 

91 

88 

S3 

85 

88 

84 

90 

88  72 

90 

88¡  87 

81 

83  87 

80 

84 

79 

83.  86 

84 

1 

66 

71 

65 

85 

52 

70'  84 

62 

80 

88 

66 

76 

84 

68 

72 

88 

72Í 
78* 

75 

85 

76 

70 

84 

70 

71 

84 

60 

89 

86 

91 

94 

88 

102 

93 

84 

97 

94 

86 

91 

65 

1 1 

50 

« 

84 

97 

94 

84 

98 

94 

82 

96 

86 

77 

80 

65 

82 

59 

05 

83 

56 

73 

86 

65 

76 

83 

70 

91 

85 

88 

86 

77 

96 

79 

79 

76 

«3 

83 

64 

91 

91 

98 

91 

101 

95 

s 

J01 

92 

84 

98 

..? 

98 

87! 
98; 

99 

90 

96^ 

93 

95. 

97 

"98 

97 
99 

93.3^87.5^82.1  81.5  82.1 


89 
87 
86 

87 
90 
88 
ss 
81 

s:« 
85 
.ve, 

86 

8' 


P.c.  P.c.  P.c. 
94 
90 
93 
91 
91 

91 
89 
84 

87 
83 

83 
89 
90 
8» 
87 


80 


90 
84 
93 
74 

104 
94 

92 

89 


ss 
90 
90 
91  90 

KS  95 

86,  86 
90,  70 
97¡. 
94 
91  97 

<x; 
90 

55 


97 


P.c. 

P.C. 

92 

94 

82 

90 

84 

87  90 


94 


65 


86 


83 


S  ! 


84 

81 


60  ... . 

65  .... 


82 

sr, 


86 

S2 
91 


9! 


l.5|83.9 


68 
70 

77 


m 

65 


93 
88 
91 
US 

70 

90 

92 


'.'1 


91 


84 
84 


90 
S2 


S7 
90 
88 
87 
83 


68 
72  .. 
73 ¡ .... 

75  74 

81  84 

92.... 
70 

95  95 
98  .... 
08  92 

92 


95 
96 

95 
94 
90 
95 


82 


83 
90 


89 
74 
75 
75 


70 
76 
60 

91 
90 
90 
93 
70 


91 


71 
75 
75 
77 
88 

85 
65 

"98 
95 


84  99 


96  95 

96  92 

92  85 

88'  96 


92 
88 


80.  91 


88 
86 
90 
87 


77  85 


80,  87 
81  88 


88 


85 


89 
89 


92 


89  84 
70 


87 
87 
86 
86 
84 

86 
80 


90 
94 
93 
91 
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Table  13—  Fruite:  Condition  July  1,  uñtJi  comparisons. 


Apples. 

l'each- 
es. 

Tcars. 

Ora  pos. 

Black- 
'oarries. 

Rasp- 
berrics. 

Water- 

Canta- 
loupes. 

Struw- 
berrics. 

Condition  July  1. 

rroduc- 
tion.» 

btate. 

| 

P 

Mi 

o  • 

tt 

<** 

& 

ej 

i 

& 

E 

E 

£ 

i 

£ 

£ 

CJ 

£ 

E 

i 

OS 

> 

es 

? 

? 

t» 

> 

> 

la 

Ih 

u 

CS 

ti 

CS 

CS 

55 
O 
>■» 

mi 

>> 

i  ' 

w 

g 

g 

& 

C5 

A 

S 

¿ 

2 

. — i 

ó 

en 

*—* 

o 

es 

2 

<¿ 



P  r 
•  X. 

1  X- 

'  x. 

*  .c. 

p  * 

P  /• 



P  r 

«  .C. 

P  «• 

n  1 

*  X , 

p  /• 

*  .C. 

P  e 

p  <• 
/  X. 

p  i» 

'  X. 

*  X. 

P  /• 

P  /• 

4  .C. 

í  .c. 

*  .C. 

Mainc  

SO 

oo! 

ut 

Oi 
vi 

UU 

€U 

Ul 

VI 

New  Hampshire  

<l(l 
BU 

77 

15 

7"> 

80 
ou 

oo 

OJ 

«n 

MU 

HO 

rv) 
«2 

00 

84 

<  < 

78 

75 

8^ 

90 

91 

88 

90 

"¿4 

88 

88 

Massachusetts  

8ü 

25 

65 

73 

78 

87 

8í 

91 

87 

KH 

82 

64 

85 

82 

86 

Rhodc  Island  

fin 
9U 

76 

60 

801 

Qf| 

Vo 

oí 

90 

7K 

.... 

Rfí 
cv> 

DO 

on 

WJ 

Connecticut  

7  J 

i 1 

41 

l»< 

í  u 

so 

cV> 

<V> 

Mil 

cV) 

ir»' 

HO 

ST» 

86 

__ 
4  « 

ttS 

7>i 

i¿ 

i  1 

í"Ji 
W 

oo 

71 

ÍV  » 

Kl» 

«v> 

KH 

Ol 

ur: 
OO 

81 

64 

80 

62 

7» 

66 

90 

85 

84 

89 

84 

88| 

79 

81 

78 

81 

69 

83 

Pcnnsylvania  

73 

63 

59 

54 

68 

64 

89 

77 

8ó 

88 

88 

88 

81 

78 

82 

80 

81 

82 

81 

63 

72 

54 

45 

51 

89 

83 

75 

85 

7o 

82 

80 

80 

76 

79 

66 

78 

55 

67 

Q1 

88 

C4 
51 

81 

OI 

84 

78 
t  ~ 

70 
<u 

77 

Virginia..  

1.1 

El» 

50 

53 

en 

84 

Sí 

71 

on 

w* 

70 
I  u 

70 

NO 

o¿ 

su 

73 

51 

64 

49 

56 

46 

86 

ta 

72 

86 

75 

84 

72 

78 

71 

79 

68 

78 

North  Carolina  

75 

58 

75 

56 

65 

52 

88 

81 

82 

87 

75 

81 

74 

80 

65 

84 

AK 

Oí 

Ti 

IO 

61 

59 

85 

81 

oo 

75 

OI 

i  0 

78 

74 

i  i 

OO 

K¡ 

ai 

oo 

__ 

64 

57 

54 

», 

84 

6, 

7H 

£•> 
0. 

74 
t  * 

80 

AQ 

OV 

fM 

~r. 

i  ir 

69 

67 

*  a  ■  ■ 

74 

V) 

A8 

71  \ 

KA 

111 
ol 

"¿5 

50 

52 

44 

62 

53 

"¿S 

"*78 

75 

"84 

79 

"¿i 

79 

77 

82 

80 

71 

74 

45 

52 

52 

49 

50 

53 

86 

83 

TI 

84 

74 

81 

78 

79 

82 

80 

65 

45 

53 

4a 

83 

80 

71 

74 

OI 

71 

81 

7fl 

76 

66 

50 

54 

74 

64 

89 

79 

90 

87 

91 

86 

87 

80 

86 

80 

89 

80 

62 

68 



65 

95 

70 

93 

81 

97 

86 

94 

84 

92 

83 

90 

83 

89 

84 

Minnesota  

55 

69 

88 

83 

89 

83 

84 

8"2 

84 

76 

86 

76 

84 

76 

56 

65 

"37 

"58 

"il 

87 

80 

84 

81 

82 

78 

87 

83 

89 

83 

71 

76 

Missouri  

54 

55 

43 

55 

40 

75 

76 

w 

74 

uJ 

7*5 

7  j 

•7/v 

7  j 
(4 

59 

68 

North  Dakota  

84 

OO 

1 0 

VI 

78 

62 

70 

85 

77 

95 

90 

"78 

87 

78 
76 

Oí 

77 

77 
69 

77 

57 

58 

44 

39 

60 

48 

76 

76 

87 

"76 

84 

75 

89 

89 

77 

76 

Kansas  

oh 

5J 

50 

43 

56 

AQ 

70-  74 

7? 

7íí 

••c 

IO 

.vi 
o9 

ol 

*»r 
i.» 

Ni 

í  1 

oS 

06 

KA 

50 

62 

OU 

84 

82 

t  i 

OU 

1  - 

w> 
>~  j 

4  a¿ 

<y 

Til 

Ul 

7Q 

78 

50 

50 

62 

50 

50 

45 

-6 

76 

74 

90 

74 

83 

71 

80 

70 

80 

72 

82 

A  la  huma 

50 

57 

:  54 

60 

50 

53 

79 

78 

7:1 

88 

74 

83 

72 

81 

71 

79 

77 

86 

57 

57 

!  55 

60 

57 

55 

76 

78 

75 

88 

65 

84 

75 

78 

71 

76 

80 

86 

fifi 

4.) 

«3 

55 

ai 

78 

82 

81 

85 

80 

oi 

•  o 

en 
w 

7=. 

80 

86 

87 

68 

fifi 

25 

59 

50 

61 

70 

77 

79 

78 

75 

76 

78 

76 

77 

73 

80 

60 

65 

20 

60 

30 

54 

70 

77 

06 

76 

68 

73 

75 

78 

7  / 

ti 

4  i 

75 

♦;.r» 

00 

4* 

62 

«4 

4S 

78 

78 

83 

58 

80 

CJ» 

7S 

61 

7U 

81 

83 

84 

8'J 

75 

89 

91 

86 

85 

84 

84 

78 

90 

86 

nr  VUUiUl);  . .  

05 

98 

90 

90 

94 

95 

87 

94 

7(1 

vi- 

52 

8S 

58 

92 

76 

98 

81 

97 

*84 

91 

80 

88 

"si 

97 

81 

so 

64 

72 

S 

78 

62 

8£ 

74 

96 

87 

81 

87 

82 

95 

76 

7N 

c-j 

80 

87 

75 

H6 

82 

99 

91 

89 

94 

88 

100 

89 

98 

76 

97 

67 

92 

67 

99 

84 

95 

90 

98 

8£ 

92 

84 

93 

:  82 

96 

83 

87 

07 

83 

53 

85 

66 

10Ü 

66 

99 

97 

95 

98 

95 

78 

77 

81 

63 

58 

71 

76 

67 

83 

87 

91 

90 

93 

70 

85 

68 

8G 

86 

90 

8G 

82 

65 

70 

81 

81 

91 

89 

93 

94 

94 

94 

82 

85 

82 

86 

89 

89 

California  

77 

8(1 

71 

69 

71 

76 

89 

90 

92 

94 

93 

94 

83 

83 

85 

85 

88 

88 

84 

7Si 

85 

74 

82 

78 

94 

93 

97 

94 

93 

92 

93 

87 

95 

88 

95 

90 

United  States  

64.2 

|59.4 

56.2 

56.(1 

62.4 

61.fi 

8Ü.S) 

86.(1 

77.3^84.2 

84.7 

84.4 

76.3 

79.5 

80.2 

79.4 

74.2^79.6 

1  Productíon  compared  with  a  full  crop. 
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Table  14. —  Tomatoes,  cabbages,  oniom,  beans,  lima  beam,  peanut*,  hops:  Condüion 

July  1,  uñth  comparisons. 


SUUj. 


Maino  

New  Hampahire. 
Vermont. 


Rhodo  Island . 

Conneotknit... 

New  York  

New  Jersey . . . 
Pennsylvania. 
Delawaro  


Onions. 


Beaas 

Lima 

(dry). 

beans. 

Peanuts. 


Hops. 


(  ondition  July  1. 


> 

r. 


P.et.  P.et 
88  ;  89 
68  !  86 
85  :  90 

m 

92 


87 
92 
85 
81 
70 


Marrland   7» 

Virginia   64 

West  Virginia  I  70 

North  Carolina   73 

South  Carolina  |  70 

Georgia  I  70 

Florida  :  77 

Ohio  I  82 

Indiana   77 

ülinoiá   72 

Michigan   8* 

Wi»-onsln   9:' 

Minnesota   90 

Iowa   91 

Missouri.   «7 

North  Dakora   87 

South  T>akotu   91 

Nobraska   91 

Knnsas   81 

Kentucky   70 

Tennessec   09 

Alabaina  ,  69 

MLssissippi   71 

Louisiana   80 

Texas   75 

■ 

Oklahoma   70 

Arkans  ís   62 

Montana   91 

Wyotnlng   92 

Colorado   90 

New  México   91 

Arliona   so 

Utah   95 

Nevada   88 

Idaíio   70 

Washington   S7 

Oregon   89 

California  !  93 


87 
88 

89 
87 
89 

85 
!  80 

!  85 

:  88 

89 
89 
80 

89 
82 
87 
80 
87 

85 
87 
8.1 
89 


77 
77 
82 
82 
89 

8S 
87 
85 


& 
2 

% 
es 


P.  tí.- P.et 


88 
85 
87 
86 
88 

86 
88 
81 
86 
73 

81 
00 
76 
61 
05 

00 
82 
82 
73 
67 

89 
93 
88 
80 
53 

88 
90 
87 
77 
04 

62 
06 
(ñ 
85  75 
"8  1  78 


80 

so 

79 
81 

82 

78 
80 
84 
79 

80 
8i 
8t¡ 
91 


United  States  


77.0  |S0. 


91 

90 
90 
94 


OS 
59 
93 
92 
93 


90 

SS 
91 

88 
89 

91 

S«i 

90 

88 
90 

87 
89 
90 
89 

86 

88 
87 
89 
87 


se, 
87 
84 
88 
81 


91  I  82 

87  ¡  88 
90 
9.5 


g 

A 

y 


P.et:  P.et 


87 
83 
83 
77 

77 
82 
92 
91 

87 


93  | 
90 
94 
91 


81.4  87.2 


85 
85 
82 
89 
85 

84 

87 
82 
87 
80 

85 
71 
80 
74 
71 

72 


85 
81 

76 

88 
94 
90 
91 

74 


81  92 

81  93 

82  93 
79  i  89 
89  SO 


70 
81 
77 
79 
80 

87 
77 
93 
96 
91 


«2 
87 

90  I  99 

90 


9! 
91 
94 

90 


84. 


89 
88 
90 
87 
88 

90 
88 
90 
91 
91 

89 
92 
91 

92 

88 

90 


90 

88 
88 

86 
89 
87 
91 

85 

80 
84 
85 
84 
91 

92 
91 

8S 
80 
81 

Sí 

89 
93 
92 
90 

90 
91 
93 
91 

91 
91 

92 
93 

SS.  8 


P.et 
89 
91 
92 
86 
90 

84 
91 

80 
82 
75 

84 
54 
73 
65 
fi5 

60 


P.et 
91 
89 
91 
89 
90 

91 

89 
88 
88 


80 
80 
74 

89 
90 
89 

88 
08 

93 
93 
90 
90 

63 

»¡5 
64 
73 
83 
88 

80 
58 
90 


82 
85 
86 
86 
85 

85 


88 
86 
86 

90 
90 
88 
88 
80 

80 
84 

85 
78 
85 

86 
80 
86 
83 
80 

78 
80 


2 

> 

Ti 
U 


P. tí! P.et.  P.et.  P.et. 


e 

- 


96  80 


94 
91 

96 


74 
87 
89 
9f» 


87 
88 
86 


89.5  88.8 


90 

88 
90 
89 


89 
95 
75 
88 
90 

88 
88 
85 
85 
80 

83 
65 
76 
08 
70 

65 


81 
76 
74 

86 
90 
90 
86 
68 

92 
.13 
88 
84 

66 

56 
67 
70 
80 
84 

79 
55 
97 


91 

80 
86 
85 
80 

87 

>: 

85 
87 
84 

81 

85 
86 
88 
84 

88 


P.et. 


89 
84 

85 

87 
88 
85 
88 
81 


83 

83 

82 

80 

75 

85 

80 

88 

84 

90 

84 
80 

86 

85 
87 
80 
86 
80 

76 
80 


95  87 


07 


71 
91 
95 
92 


77.9 


87 


91 
89 
89 
91 


- 

-- 

> 

t- 

r. 


P.et. 


81 


70 
78 
80 
81 
77 

78 
67 


95 


85.7  80.8 


83 
88 
80 
89 
84 

82 
85 


92 


90 


86.4 


97 
95 

86 


91.4 


91 
s» 

90 

8*6 
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Table  15. — Condition  qf  iorghum,  ¿ligar  beets,  tugar  cañe,  broom  corn;  weight  per  jleece 

and  price  o/  wool,  with  comparisons. 


State. 


Sorghura.       Sugar  beeis.  Sugar  caae. 


r. 


Condition  i  Condition 
July  1.    j    July  1. 


Condition 
July  L 


i  c 
< 


Maine  

New  Hampshire.. 

Vermont  

liassachusettó.... 
Ekode  Island  


! 


!  Z 


p.c.   Pe.  I  P.c.  '  P.c. 


Connocticut... 
New  York.... 
New  Jersey . . . 
Ponnsyivuiüa. 


Maryland  

Virginia  

West  Virginia.  . 
N\«rlh  Carolina. 


Georgia  

Florida  

Ohio  

Indiana.... 


Michigan.. 
Wbconsin. 


Iowa. 


North  Dakota.. 
8ooth  Dakota,. 

Kebraska  

Kansos  

Kcntucky  


Tcnnessee. . 
Aiabama. . . 
Mississippi. 
Loufciaiu».. 
Texas  


93 

74 

90 

73 

S7  1 

95 

80 

88 

«4 

75 

S6  ' 

i 

95 

7'J 

SO 

99 

85 

86  1 

95 

K4 

so  ¡ 

95 

5i 

84  ■ 

90 

76  ; 

**  ! 

9<S 

Hl 

95 

KS  1 

«7  : 

9o 

H6  ; 

Ki 

93 

94  ¡ 

89 

97 

83 

es 
P.c. 


P.  c 


P.c. 


80 
78 


92 
92 
Ktt 
94 


Oklahoma  

Ark  ansas  

Muii'uuu  

Wyoming  

Colorado  


115 

*o 

100 

96 

100 

90 

K4 

95 

7a 

80 

95 

73 

87 

98 

76 

H6 

9* 

77 

S6  • 

92 

SI 

85 

97 

92 

83 

(>:• 

Kti 

«9 

90  71 

87 

94 


85 
K8 
91 

87 
90 
N7 
90 


77 

SO 
SO 


1 


88  i. 
«7  ,. 


77 
79 
SI 
86 


84 

88 
88 


88 
88 
89 
86 


A  rito  na.. 
Uta  ti  


103  1 

1  ' 

95 

88 

i  lar»  1 

9f. 

88 

1  M) 

90 

91 

i     98  1 

98 

93 
97 
93 

90 


06 


Idobo   106 

Washington   110 


Unitod  States. 


96 
94 


95.  I 


79.6 


97 
90 

91 

92 
86 
95 


92 
88 
90 

89 


•  *  •  -    •  •  ■ 


85.3 


92.6 


91 
94 
92 
92 


89.8 


80.S 


|88.( 


Wool. 


Weight  per 
fleece. 


Lbs. 
6. 1 
6. 1 
6.5 
6  2 
4.9 

5.5 
6.2 
5.5 
5.9 
5.4 

6.0 
4.6 
5.1 
3.9 
3.9 

2.8 
3.1 
6.5 
61 
7.0 

6.8 
7. 1 
7.  4 
7.5 
6.7 


s 



I 


7.4 
7.6 
7.0 
4.7 


4.2 
3.8 


5.9 
4.5 
7.  K 

8.0 
5.4 


Lbt. 
6. 1 
6.2 
6. 1 
6.2 
6.1 

5.2 
6.5 
5.2 
6.1 
6.4 


4.6 
4.6 
3.9 
3.7 

2.9 
3.1 
6.7 
6.5 
7.5 

6.8 
7.3 
7.2 
7.9 
6.3 

7.2 
7.3 
7.4 
6.9 
4.6 

4.2 
3.3 
3.8 
3.5 
6.3 

5.6 
4.2 
7.5 
8.3 
5.3 


5.9  5.7 
6.  7  fl  .  8 
7.4  1  7.2 
7.4  i  7.5 


7.8 
8.0 
8.0 
6.5 


0.8 


7.7 
8.3 
8.2 
5.8 


6.8 


I.bs. 


4.7 
3.6 
3.4 

2.8 
3.1 
6.4 
6.5 
7.3 

6.8 
7.1 
6.8 
7.2 
6.4 


6.7 
6.9 
70 
7.0 
4.8 

4.0 
3. 1 
3.5 
3.6 
6.0 

ó.  9 
3.8 
7.ü 
7.8 
5.9 

5.7 
6.6 

7.3 
7.3 

7.6 
8.1) 
8.0 
5.6 


Price 
Juno  15. 


Üroornoom. 


Condition 
July  1. 


«5 

p. 

rear  uvci 

ir  avei 

3 

A 

a*. 

21 

Ch. 
20 

P.C. 

P.c. 

19 

1» 

20 

19 

20 



20 
*2Í 


24 
21 
17 

19 
19 
24 
22 
20 

21 
21 
is 
19 
20 

16 
16 
16 


21 

19 
16 

16 
16 
15 

16 
16 
18 
18 
16 

16 
15 
15 
15 

17 
16 
17 
17 


6.  7  ,  18. 4 


19  . 
17  . 

20  !. 


21 
21 
21 
20 
15 

19 

1»  ; 
20  ! 
20  1 
18  : 


19  |  

i  .....  , 

16  ¡  

18  !  

1»  I  04 


16 
14 

15 
■¿•> 

19 
18 
16 
14 
14 

17 
11) 
is 
15 
14 

13 


100 
90 


82 
78 


90 

82 


80 

80 


90  !  85 


90 


15 
14 

16 

w 

14 


16.6 


82.7 


80.5 
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Table  16 .—Pnces  paid  to  producers  of  agricultural  producís  June  15.x 


State. 


Hogs. 


DoU. 

Mainc  I  7.70 

New  Hampshire   8.40 

Vennont  

Massachusetts  

Rhodo  Island  


2 

t 


Connecticut . . . 
New  York 
New  Jersey. . . 
Pcnasylvania . 
Delaware  


Maryland  

Virgin  la  

West  Virginia. . 
North  Carolina. 
South  Carolina. 


Georgia. 
Florida. 
Ohio.... 
Indiana 
Illinois. ! 


7.00 
9.00 
9. 00 


11.  i» 
7.80 
8.  fiO 
8.00 


Dols. 
7.38 
7. 02 
7.00 
8.75 
8.50 


Btüe 


5  1 


7.50; 

7.00; 

6.10! 
6.5» 


DoU 
7.28 
6.02 
4.95 
6.00 


8.8O1  8.00 
7.30)  6.00 
8.62!  6. 70 


8.70  8.73  6.00 


7.70 
7.  70 
8.10 
8.20 
7.70 

7.80 
6.90 
7.70 
7.60 
7.50 


Michigan   7.60 

Wisconsin   7.50 

Minnesota  1  7.30 

lowa  1  7.50 

Missouri   7.50 

North  Dakota  !  6.90 

South  Dakola   7. 20 

Nebruska   7. 40 

Kansas   7. 50 

Kentucky  


7.80  7.20  6.52 


7.45 
7.02 
7.45 
7.45 
7.28 

7.22 
6.42 

7.38j 


7.50 
a  30 
6.70 
5.20 
4.60 

4.80 
5.30 
7. 10 
7.38!  6.80 
7.28]  7.00 


7.28  6.60 
7.2.Í  5.80 


7.  «3 

7.28 
7.  OS 


6.10 
7.40 

6.80 


5.72 
4.95 
5.20 
4.20 
4.18 


Veal 


es 


o 
tí 

e 
> 

e 


DoU.  DoU 
8.10;  7.7H 


8.40 


7.50  a  35 


9.50 
10.00 


7.37  íaooj 

5.38 
6.08 


7.22 


8.88 
8,3 


9 

I  1 

cu 
> 

8     I  T 


I  . 


DoU.  DoU: 
5.00!  4.88; 
5.00; 
3. 70 


5.70, 
4. 12 


4.70 


8. 83 

8.801  7.65  4.50  4.18 


10.00  8.45 
8.70  7.62.  5.00!  4.88 


5.8010.00  9.00,  5.60  5.23 


9.60 
8.20 
8.20 
6.50 
5.30 


:¡.92  5.40 

4.60  6.00 

5.85  8.40 

5.50  7.60 

6.7»  &  00, 


5,35 
4.68 
4.78 
5.95 
5.55 

4.80 


8.00  4.5ffl  4.85 
6.80  4.5tt  4.12 
6. 73  4.  60  4. 15 


5.22  4.00 
4.98  5.20 


4.50 

6.25 
7.18 
6.70 
0.  78 


4.20 


4.40 
4. 10 
4.40 


8.00!  6.80  4. 
7.90 
7. 40 
8.30 
7.70 


Tcnnesscc  

Alahama  

ML<ui.ssippi  

Louisiana  

Texas  


Oklahoma . 
Arkaasas. . 
Montana.. 
Wyoniing. 
Colorado.. 


New  México. 

Amona  

Utah  

Nevada  


Idaho  

Washington. 

Oregon  

California... 


United  States. 


7.20 
7.00 
(i.  50 
6.50 
7. 10 

7. 10 
6. 40 
7.80 
8.00 
7.70 

7.60 
7.90 
7.00 
8.30 


6.80  5.90 

7.02!  6.60  5.32 

7. 12  6.90¡  5.90 

7.15'  6.70,  5.82 

30  6.98  6.30¡  5.08 

4.35 
3.28 
3. 60 
4.12 
4.42; 


7.50 
7.80 
8.10 
7.60 
7.201  ( 


6.70  4. 50  4.40 
6.02,  4.70  4.48 


4.50 


6.25  4.70  4.72 
6.051  4.  70,  4.45 
6.08¡  5.60  5.08' 
&60  5.20  5.02 
3.80  3.78 


1' 


6.65 
(i.  65 
6.  48 
5.80 
0.55 

6.92 
5.92 
7.82 
7. 50 
7.30 


5.80 
4.60 

4.  00, 

5.  •!V0¡ 

5.  60¡ 

5.7o! 
4.80) 

6.  SO' 

7.  40! 
7.001 


7.00 
5.20 
5.90 
6.00 
6.40 


7.35  7. 

«.05  6. 

7.88  0.00 

7.90  6.50 


7.10,  7 
7. 

7. 

8.00; 


.20  7. 
.  10  7. 
.00  7. 


12 

05 

05 

l> 


6.00 
6.00 
6  70 
C.60 


.43  7.10  6.32  5.2! 


4.78!  6.90 
3.70;  5.90 
6. 12  9. 00 
5. 38  10.  50 
5.95  9.30 


íl.ixi 

7.90 
9.0.) 

7.00 


5. 42 
4.15 
4.32 
02 


i 


8.00 
7.70 
7.90 
7.80 


5.95 
5.35. 
7. 85: 
7.10! 
8.12 


3.90, 
4. 10, 
4.00, 
5. 50 
5.00 

4.60' 
:i.  90 
5.10 
5.70 
4.50 


3. 68 
3. 65 
3.  m 
4.98 
4. 38 

4.42 

3.55 
5.78 
5.33i 
5.05 


7.00]  4.50  4.90 

0.07;  3.90.  4.17 

5.00  5.00 

5.00  4.92 


8.30! 
7.07 


7.40  4. 40'  4.78¡ 

7.  70'  5. 10  4.  75 

7.38  4.70  4.68 

6.72  4.801  4.92 


■•■i  4.70-  A  ■ 


2 
> 

r: 


- 


Mflchcows. 


4.  42, 
5.18 

4.52 
4.75 
4.02 
4.  95 
4.  10 


ü.38¡  4!  70  4.70'. 
6.32,  4.40  4.15 


CU 
24 
24 

20 
28 
27 

25 
22 
26 
22 
21 

19 
IX 
19 
18 

20 

18 
21 
18 
17 
18 

19 

17 
16 
16 
14 

15 
15 
15 
15 
15 

15 
16j 

¡3 

15 

14 

16 

22 
23 
21 

24 
31 
20 
30 

19 

22 
23 
24 


Cts. 
23 
24 
21 
2s 
30 


DoU 

50.30 
58.00 
53. 30 
70.00 
76.00 


2 
- 


DoU 
50.80 
53.  40 
48. 10 
56.  88 
62.22 


72.00  53.76 
66.00  54.58 


27 
22 
25 
21[ 

20  50.60  44.17 


1.50,  57.52 
64.70  50.15 


ls 
1 

10 
18 

17 
21 
18 
17 
i-, 


50.90 
49.80 
59.00 
41.00 
41.00 

39.50 
45.40 

63.00 
55.50 
G2.50 


39.30 
38.  40 
41.  ( 

33.68 
36.52 

33.08 
4a  38 
49.12 
46.32 
51. 08 


1S  60.30;  46.35 

171  00.  .VV  51.88 

16!  62. 10  43. 92 

15  02.40)  49.95 

14:  57.00  47.58 


15  64.20  47.10 

16'  m.m  45.95 

■'  66.40  49.48 

62.00]  49.601 

52.50  40.70 


14 
14 

15 


50.20 
44.00 

81.00 
75. 00 


IX  72 

32.  20 
57. 20 
57.95 


14 !  49.30  37.70 

15  38.801  31.05 

16  40.5W  3a  50 
16  40.00  32.35 
13  55.501  43.45 

14 
14 

25 
21 
21 

23 
29. 
19 
30 

22 
23 
22 


70.00  55.52, 

63.50]  56.48 
97.00j  61.65 

70.001  47.48 
75.001  62.50 

78.0o|  54.12 

77.0»  62.0» 

74.  M  53.52 

74.  7¿j  55.32} 

59.82  47.09136. 


• 

% 

es 

S» 

DoU. 

DoU. 

220 

202 

175 

186 

180 

167 

245 

197 

195 

206 

175»  182 

182 

194 

176 

178 

145 

140 

145 

143 

144 

150 

144 

160 

174 

179 

157 

tea 

145 

148 

no 

156 

1  tu; 

145 

155 

145 

155 

169 

172 

170 

172 

156 

165 

154 

168 

115 

132 

137 

158 

129 

148 

125 

137 

117 

134 

125 

134 

140 

147 

137 

138 

119 

119 

90 

92 

91 

96 

97 

110 

102 

114 

138 

140 

100 

118 

102 

126 

72 

87 

117 

112 

130 

122 

150 

115 

130 

141 

140 

150 

82 

128 

125 

158 

136.40 


146.54 


1  Hogs,  cattle,  calves,  and  sheep,  donara  per  100  po  uncís;  horses  and  cows,  doUars  per  head;  eggs,  cents 
per  dozen. 
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Table  17. — Averages  for  the  United  States  of  prices  paid  to  producers  qffarm  producís. 


Products. 


June  15— 


Julv  15— 


May  15— 


1914 


Hogs  per  100  pounds. 

hft'í  IMttlc  'I"-  . . 

Vealcalves  do  

Sheep  do  

Lambs  do.... 

Milch  cows  per  head.. 

Horses  do  

Honey,  cornb  per  pound. 

Wool,  unwashed  do  

Maple  silgar  do  

Maple  sirup  per  gallón. . 

Apples  per  bushel.. 

Peanuts  por  pound . . 

Beans  per  bushel.. 

Sweet  potatoes  do  

Cabbage  per  100  pounds. 

Onions  per  busnel.. 

Clover  seed  do  

Tlniothy  seod  do  

Alfulfa  seed  do  

Broom  cora  por  ton. 

Cotton  seed  do  

Hons  per  pound . 

Paíd  by  farmers: 

Clover  seed . .  .per  bushel. 

Timothy  seed  do  

Alfalfa  seed  do  

Bran  per  ton. 


$7.43 

6.32 
7.69 
4.70 
6. 47 
59.82 
136.00 
.138 
.184 
.122 
1.12 
1.36 
.051 
2.23 
.92 
2.61 
1.41 
7.96 
2.23 
6.83 
88.00 
23.62 


9.  vi 
2.98 
8.31 
27.75 


1*1  i 


$7. 

6. 

7. 

4. 

6. 
55. 
146. 


9. 

1. 

8. 
61. 
21 


61 
08 
63 
M 

:w 

211 

00 

139 

156 

121 

09 

01 

050 

23 

91 

IX 

M 
77 
77 
us 

00 
54 
141 


12. 47 
2.44 
9.73 

24.67 


1012 


5. 

6. 

4. 

6. 
45. 
145. 


65 
23 
33 
52 
02 
84 


.187 
.116 
1.05 
1.08 
.052 


2. 

1. 

2. 

1. 
11. 

6. 

8. 
79. 
19. 


62 
11 
.17 

H 
00 

C,s 
47 
(XI 
.'4 


13.49 
7.37 
10.25 
29.35 


1911 

1910 

1913 

$.).  tl»l 

fS.4fi 

87.81 

$ft.  64 

4.  4-5 

5.20 

5.98 

O.  44 

o.  72 

6.57 

7.46 

o.  ó-\ 

M  Ai 

4. 24 

5.44 

4.20 

4. 21 

5.51 

7. 13 

6.05 

5.73 

43. 86 

43.46 

54.80 

45.41 

145.00 

151.00 

143.00 

142.00  1 

.  133 

.132 

.139 

.  139' 

.155 

.195 

.159 

.189 

.117 

 1  

1.04 

1.35 

1.12 

.80 

.82 

.0.12 

.054 

.051 

.049 

O    1  1 1 

¿.  19 

2.29 

2.22 

¿.  4i 

.94 

.  77 

.89 

1.13 

2.  I'l 

2.19 

2.64 

2.29 

1.34 

1.06 

1.02 

1.14 

8.80 

7.24 

9.78 

10.64 

5.24 

1.94 

5.96 

8.20 

8.32 

r.'.uxi 

151.00 

57.00 

85.00 

23.38 

21.37 

19.04 

.226 

.148 

.  289 

12. 12 

12.82 

2.57 
9.41 
24.65 

6. 59 
10. 07 
28.41 

25.87 

25.37 

0. 

7. 
4. 
(1. 
50 


60 
33 
59 
S7 
19 

V, 


«7. 

6. 
7. 
4. 
ti. 
54. 


2 
1 

7 

2 

0 

Vi 

as 


.00  14Ó. 

.  137  . 

.172  . 

.123  . 

.10  1. 
.46 
.051 

.31  2. 
.93 

.05  !  1. 
.53 

.87  10. 


N 

77 
<*> 

50 
218 


9.77 
2.  97 
8.38 
28.08 


1. 

8. 
53. 
21. 


4Ó 

01 

17 

91 

66 

80 

00 

138 

163 

123 

Os 

94 

047 

18 

93 

58 

87 

74 

76 

21 

00 

88 

134 


12.90 
2.40 
9.75 

24.59 


Table  18. — Range  of  prices  of  agricultural  product*  at  market  centers. 


Products  and  markets. 


July  1,  1914. 


Wheat  per  bushel: 

No.  2  red  winter,  St.  Louis. . 

No.  2  red  winter,  Chicago  

No.  2  red  winter,  New  York 1 
Cora  per  bushel: 

No.  2  mixed,  St.  Louis  

No.  2,  Chicago  

No.  2.  mixed,  New  York  1 . . . 
Oats  per  bushel: 

No.  2,  St.  Louis  

No.  2,  Chicago  

Rye  per  bushel:  No.  2,  Chicago. . 
Balea  hay  per  ton:  No.  1  timo- 
thy, Chicago  

liops  per  pound:  Choiee,  New 

York  

Wool  per  pound: 

Odio  fine  unwashed,  Boston. 

ílnat  tub  WMhod,  St.  LuuU. . 

Live  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago  

Butter  per  pound: 

Creamcry, extra,  New  York. . 

Creamery,  extra,  Elgin  

Eggs  per  dozen: 

Average  best  fresh,  New  York 
A verage  best  fresh,  St.  Louis . 
Cheese  per  pound:  Colored,*  New 
York  


TUMO.  77$ 
79}-  .80 
99  -  1.00 


,tis 

■  68i 


4-  •  <*$ 

f-  .70 


14. 


8. 


.37  -  .37 
.36  -  .364 
. 58  -  .58} 

50  -15. 50 

,30-  .38 

,24  -  .25 
,32  -  .33 

20  -  8.40 

271- 


.24  -  .28 
,  18  -  .18 

,14$-  .14* 


June,  1914. 


$0. 75J-$0. 97 
$78f-  .96$ 
.96f-  1.10 

.684-  -73$ 
.68$-  .73$ 


$0.  í«  -10. 9s$ 
.94  -  1.00} 
1.04  -  1.11$ 

.09$-  .73 
.67  -  .72$ 


.361-  .40J 

.37J-  .42 

. 58  -  .67 

14. 50  -16. 00 

.36  -  .40 

.22  -  .25 

.30  -  .33 

7. 80  -  8.  40 

.26$-  .28 

.26$-  .27$ 

.22$-  .28 

.  14  -  .18 

.13$-  .15 


May,  1914. 


.38$-  .41 
.  :i7  -  .42$ 
. 62  -  .67 

15.00  -17.50 

.38  -  .41 


.30  - 


,23 
,31 


7.80  -  8. 67$ 

.25$-  .27 
.23$-  .26 

.22  -  .24 
.17$-  .18J 

.  13  -   .  13J 


June,  1913. 


$0.93  -$1.07 
.93-1.08 
1.08  -  1.12$ 

.57-  .64 
.58J-  -03 


.37$-  .43 

.38$-  .43$ 

.60  -  .03$ 

13.50  -15.00 

.  17  -  .19 

.20-  .21 

.  jo  -  .  ¿tí 

8.40  -  8.80 

.20$-  .28f 

.  26$-  .  28 

.23  -  .28 

.14i-  .17 

.  14  -  .  14$ 


Juno,  1912. 


$1.00  -41. 19 
1.06  -  1. 13$ 
1.21$-  1.28$ 

.72$-  .79 
.72$-  .76 
.78$-  .84 

.49$-  .54$ 
.50$-  .53J 
. 75  -  .90 

17.50  -25.00 

.37  -  .45 

.21  -  .23 

.33  -  .35 
7.25  -  7.70 


.20  - 
.25 


-  !25$* 


.21  - 
.16  - 


,27 
,17 


.13$-  .14 


i  F.  o.  b.  afloat. 

»S«'pt«Mnbereolon'd    Srptember  to  A  pril,  inclusive;  BOW  colored  May  lo  July,  inclusive;  oolond  Au^'ust. 
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Table  19.— The  equivaletU  m  yield  per  acre  of  100  per  cent 

earh  State. 


condüion  on  Aug.  1  in 


State. 


Maine 


Conncctieut.. 
New  York... 
N  t>w  Jersey .  . 
Ponnsvlvanja 
Deluware 


Maryland . . . 
Virginia 

Wost  Virginia  j  35.0 

North  fku-oJtnii 
South  Carolina 

CieorRÍa 
Florida 
Ohio 
Indiana 
Illinois 

Michigan 

WisccTTurin 

Minnasotu 
lowa 
Mi 

North  DaJ^ota 
South  IHtkot». 

Nohraska 


l 

1 

i 

ce 

Bu. 

Bu. 

48.0 

27.0 

48.0 

46.0 

*28."Ó* 

50.0 

42.0 

51.0 

i 

44.0 

43.0 

}•..  ó 

■ti .  0 

1 

Bu. 
40..'» 
3sU> 
41.5 
38.0 
34.0 


s 

s 

a 

Bu. 

31.0 

33.  .-» 

28.7 

31.  U 

34.0 

27.  0 

23.0 

37.0   

37.0  «  30.0 
36.0  !  

sao 

35.5 


29.  0 


21.0 
25.5 
26.0 
23.5 
21.5 


l 
?. 


Bu. 
235 
1» 
130 
140 
155 

130 
120 
125 
106 
118 


¿ 

5.  . 

00 

Tobacco. 

i 

Rice. 

Bu. 

1,900 
1.900 
1,900 

i 

1,880 


154   

132  1,610 
143  1 

142  880 
117  900 

126  900 
112  800 
111  910 

101  900 
123  930 
125  1,030 

127  1,080 
123  950 

31.5 
28.5 

32,5 

sao 

Ton». 
1.25 
1.26 
1.47 
1.40 
1.27 

1.35 
1.45 
1.ÍÍ0  : 
1.55  i 
1.55  i 


3 


Tenneasoe 
Alabama 

Missixslppi . 
I<ouisiana 
Texas 

Okbihomn . . 
Arkansas. 
Montana 
Wyomins 

Colorado 

New  México   30.0 

Amona  ,  35.5 

UtaJi   34.3 

Nevada   35. 0 
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BREEDS  OF  BEEF  CATTLE. 

By  \V.  F.  Ward, 
tívnior  Animal  Hwtbandtnan  in  livvf  Cuttlc  Inrcstii/alions, 
Animal  II  usbatnlra  Di  r  ¡xión. 

INTRODUCTION. 

The  decrease  in  the  nuinber  of  beef  animáis  in  the  United  States, 
with  the  resulting  high  prices  which  huve  prevailed  during  recent 
years,  has  caused  greater  interest  tc>  be  taken  in  this  industry,  and 
many  men  who  ha  ve  never  raised  beef  cattle  in  the  past  are  taking 
up  this  line  of  work. 

The  question  inost  frequently  asked  about  cattle  usually  pertains 
to  the  breed  which  should  be  used  in  a  certain  community  or  nnder 
certain  conditions.  All  breeds  are  not  similar;  some  ha  ve  superior 
points  to  others,  and  a  certain  breed  may  be  better  suited  to  condi- 
tions existing  in  one  localitv  or  one  State  than  anv  other  breed.  For 
this  reason  it  is  well  to  find  out  which  breed  is  best  suited  to  local 
conditions,  and  to  induce  as  many  farmers  as  possible  to  raise  that 
breed,  because  of  the  better  prices  which  may  be  secured  from  the 
sale  of  a  uniform  product  and  the  ease  with  which  suitable  breeding 
stock  may  be  obtained  near  home.  Some  Information  is  presented 
herewith  which  will  help  to  answer  some  of  the  questions  which 
arise  as  to  the  valué  of  the  varióos  breeds  of  cattle. 

CLASSIFICATION. 

Cattle  which  are  used  for  the  procluetion  of  beef  are  <livide<l  into 
two  general  classes,  the  strictly  beef  breeds  and  the  dual-purpose 
breeds.  The  former  are,  as  the  mime  implies,  valuable  mainly  for 
the  production  of  meat,  and  have  been  carefully  bred  and  developed 
in  order  to  produce  a  máximum  amount  of  beef  of  high  quality. 
Care  has  been  taken  to  develop  to  the  greatest  extent  those  portions 
of  the  body  from  which  are  secured  the  high-priced  cuts  of  beef. 
The  cows  give  milk  enough  for  their  calves,  but  not  much  more. 

Note. — The  distinguishing  characteristics  of  (he  several  breeds  of  beef  and  of  dual- 
purpose  cattle  are  presented  ln  this  bulletln.  The  Information  is  of  Interest  to  aittlc 
rateen»  desirouH  of  srcuring  the  breed  best  suited  to  a  particular  locality  or  to  certain 
conditions. 
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The  dual-purpose  breeds  are  a  class  of  cattle  which  have  been  devel- 
oped  to  produce  a  fair  to  good  quality  of  beef,  and  at  the  same  time 
the  females  should  give  a  good  flow  of  milk. 

BEEF  BREEDS. 

The  breeds  of  beef  cattle  in  the  United  States  are  the  Shorthorn 
(sometiines  called  Durhani),  Polled  Durham.  Hereford,  Aberdeen- 
Angus,  and  Galloway.  Each  of  these  breeds  has  been  carefully  de- 
veloped  for  a  long  period  of  years,  with  the  result  that  individuáis 
transniit  their  characters  very  readily  when  bred  to  native  or  scrub 
cattle.  With  somewhat  frequent  exeeptions  in  the  case  of  Short- 
horns,  the  cows  of  these  breeds  are  not  heavy  milkers,  and  in  this 


Fio,  1. — Champiou  Shorthorn  bull. 


point  lies  their  success  as  beef  cattle,  for  the  milking  tendency  is 
associated  with  a  confonnation  of  bodv  which  prevents  the  animal 
from  yielding  the  greatest  quantity  and  the  best  quality  of  beef. 
The  beef  breeds  have  been  bred  for  the  máximum  production  of 
beef.  and  only  enough  milk  is  desired  to  nourish  and  produce  a  good, 
thrifty  calf.  Thev  are  most  popular  with  farmers  or  ranchers  who 
ra  i  se  a  considerable  number  of  cattle. 

SHORTHORN. 

The  Shorthorn  is  the  most  popular  oí  the  beef  breeds  in  the  United 
States,  as  shown  by  their  uumbers  and  by  their  general  distribution 
over  all  parts  of  the  country.   They  have  a  great  range  of  adapta- 
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bility  and  do  well  ever\  where.  The  milking  qualities,  combined  with 
the  liigh  standard  as  a  beef  animal  and  the  gentle  disposition,  have 
caused  the  Shorthorn  cow  to  be  termed  ¿t  the  farmer's  cow."  The 
merit  of  the  breed  has  been  proved  on  the  ranges  of  the  West,  where 
the  bulls  have  been  used  for  grading  up  the  scrub  cattle  of  the  plains. 
The  Shorthorn  crosses  well  with  other  breeds  or  with  the  scrub  cattle, 
producing  from  scrub  cows  calves  which  develop  into  fairly  desirable 
beef  cattle.  The  grazing  ability  of  the  Shorthorn  is  not  so  good  as 
that  of  some  of  the  other  breeds,  but  where  grasses  are  abundant 
and  feeds  are  plentiful  there  is  no  breed  which  will  surpass  it  for 
beef  production.  Tlie  large  niilk  flow  insures  a  good  calf.  Ilowever, 
the  cows  have  been  criticized  to  a  certain  extent  by  western  ranch- 


PlO.  2. — Prlzo  Shorthorn  cow. 


men  because  the  lame  milk  flow  causes  manv  of  tliein  to  lose  a  teat 
or  a  portion  of  the  udder.  as  the  calves  can  not  always  take  all  of  the 
milk.  The  Shorthorn  is  early  maturing,  growthy,  and  fattens 
readily.  The  steers  sell  readily  as  feeders,  and  although  they  have 
not  won  as  readilv  as  the  Aberdeen-Angus  in  the  show  ring,  thev 
produce  very  high-class  beef,  with  the  thick  loin  and  full  hind 
quarter  which  furnish  profitable  cuts. 

The  three  iinportant  strains  of  Shorthorn  cattle  have  been  the 
Booth,  the  Bates,  and  the  Scotch  tribes.  The  Booth  and  Scotch* 
strains  represent  the  truc  beef  type  of  Shorthorns,  while  the  Bates 
approaches  the  dual-purpose  type.  The  Shorthorn  is  the  largest 
breed  of  beef  cattle.    The  bulls  attain  a  weight  of  1,800  to  2,200 


Digitized  by  Google 


4 


FARMERS*  BULLETIN  612. 


pounds  or  inoro,  while  the  matine  cows  usually  weigh  from  1,300  to 
1.000  pounds  when  raised  under  favorable  conditions.  Greater 
weigh  t  i  n  both  cows  and  bu  lis  is  not  ra  re,  but  extremely  heavy  ani- 
máis are  not  especial ly  desired. 

The  color  of  this  brced  may  be  red,  red  and  white,  puré  white,  or 
roan.  No  other  breod  of  cattle  has  the  roan  color,  therefore  this  color 
in  any  other  cattle  usually  signifies  the  presence  of  some  Shorthorn 
blood. 

In  conforination.  the  Shorthorn  is  of  the  true  beef  type,  being  wide, 
deep,  lengthy.  and  íhiekly  fleshed.  The  great  width  of  the  Short- 
horns,  conibined  with  their  depth,  gives  thein  a  more  rectangular 
forin  (han  any  of  the  olher  breeds.  while  the  wide  variation  in  the 
distributinn  of  the  brced  has  caused  a  si  i  «^htl  v  greater  dilTerence  in 
type  to  be  recognized  than  in  other  beef  breeds.  In  the  cow  the  fol- 
lowing  points  should  be  noted :  The  horn  is  usually  small  and  curved 
forward,  with  the  tips  pointing  inward,  upward,  or  sometí  mes  down- 
ward,  and  thev  should  be  of  a  waxv,  yellowish  color.  The  head 
should  be  shapely,  with  great  width  between  the  eyes,  short  from  the 
evos  to  the  muzzle,  which  should  be  large  and  flesh-colored.  with 
large  nostrils;  a  black  muzzle  is  objectionable  to  most  breeders.  The 
neck  should  be  short  and  full,  blending  well  into  head  and  shonlder. 
The  shoulders  should  be  sinooth  and  well  covered  with  hVsh,  the  crops 
should  be  full,  the  heart  girth  should  be  large,  and  the  fore  flank 
low.  The  chest  should  be  wide  and  deep,  with  the  brisket  thick  and 
well  to  the  front.  The  ribs  are  usually  well  sprung  and  the  barrel 
well  developed.  In  good  individuáis,  the  back  is  broad  and  the  loin 
is  wide,  íleep.  and  íhickly  fleshed.  The  hips  are  wide  and  should  be 
well  covered  with  hVsh :  the  rump  is  long.  wide,  and  leve],  carrying 
an  abundance  of  ílesh.  The  hindquarter  is  better  developed  in  the 
Shorthorn  (han  in  any  other  brced;  it  is  characteristic  in  that  it  is 
sdmost  straight  from  the  root  of  the  tail  to  the  hocks.  and  is  wide 
and  thick.  carrying  the  flesh  well  down.  thus  giving  a  máximum 
auiount  of  ílesh.  The  ílank  is  low.  i  he  udder  is  usually  well  devel- 
oped. extending  well  forward.  with  proinincnt  milk  veins.  The 
teats  are  (»f  médium  size. 

The  liull  should  ])ossess  the  same  desirable  fea  tures  as  the  female, 
without  her  feminine  (jualilies.  lie  should  show  masculinity  by 
developing  a  heavier  horn.  a  larger  and  thicker  neck,  a  heavier  bone 
throughout,  and  greater  depth,  thickness,  and  scale.  His  horns 
are  straighter  and  heavier  than  the  cows.  but  they  should  not  show 
coarseness. 

The  Shorthorn  has  sometimes  been  criticized  because  of  poor  de- 
velopment  or  lack  of  fulliicss  in  the  crops,  a  high  fore  flank,  and  a 
poorlv  developed  heart  girth.  They  are  sometimes  rather  leggy, 
althougli  animáis  of  Scotch  breeding  are  usually  thick  fleshed  and 
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low  set.  There  has  been  a  tendency  to  patohiness  near  the  root  of 
ihe  tail  and  to  rolls  on  the  sidos,  but  the  breed  is  improving  in  this 
respect  in  that  the  animáis  are  beeoming  more  smooth. 

For  the  benefit  of  persons  desiring  inforniation  as  to  the  principal 
lines  of  breeding  in  this  eountrv.  the  following  has  been  furnished 
by  the  American  Sliorthorn  Breeders'  Association: 

The  ten  bulls  which  ha  ve  probably  done  most  for  the  improvement 
of  Sliorthorn  cattle  as  a  breed  in  the  last  1.*»  years  are  as  follows: 
Whitehnll  Sultán  108573.  dioico  (ioods  1S1.S02,  Cumberlaiurs  Last 
22082-2,  Avondale  245141.  March  Knight  lSSlon,  Yillager  2í>:>K84, 
Cumberland  118578.  Merry  Ilampton  132572.  Lord  Banff  150718.  and 
Whitehall  Marshal  20!>77f>.  The  most  popular  families  of  Short- 
horns  in  this  eountrv  at  the  p rosen t  timo  aro  Augustas.  Missies. 
Victorias,  Duchess  of  (ilosters,  and  Orango  Blossoms. 

The  seeretary  of  the  American  Sliorthorn  Brocders'  Association  is 
Mr.  Frank  AV.  Harding.  Union  Stock  Yards,  Chicago,  Til. 

POLLED  DURHAM. 

The  Pollod  Durham  is  a  pollod  Shcrthorn.  There  aro  two  general 
divisions  of  this  breed,  the  "single  standard  "  and  the  "double  stand- 
ard." The  single-standard  Pollod  Durliams  were  producod  by  breed - 
ing  "muley"  cows  to  Sliorthorn  bulls,  solocting  the  pollod  offspring 
and  breeding  these  to  other  Sliorthorn  bulls.  This  grading  up  was 
continued  until  the  pollod  otíspring  was  brought  to  the  fifth  cross, 
which  contained  9G¿-  per  cent  or  more  of  Sliorthorn  blood,  and  which 
qualified  for  entry  in  the  Pollod  Durham  herdbook.  The  rosulting 
progeny  resenibled  the  Shorthorns,  but  wore  rather  leggy.  Iaoked  a 
thiek  smooth  covering  of  ílosh,  and  inclinod  m<»ro  to  the  dual-purpose 
tyj>e  of  animáis.  Thoso  cattle  couhl  be  rogistorod  in  the  Pollod  Dur- 
ham herdbook.  but  wore  not  oligible  for  rogistration  in  the  American 
Sliorthorn  herdbook. 

The  double-standard  Pollod  Durhanis  wore  securod  by  using  pure- 
bred  Sliorthorn  cows  that  wore  oithor  natural  mulovs  or  liad  unde- 

« 

voloped  lictrns,  for  hrerdmfí  to  Sliorthorn  bulls.  The  doiible-stalid- 
ard  Pollod  Durhanis  are  purobrod  Shorthorns  and  can  be  rogistorod 
in  either  the  Sliorthorn  or  the  Polled  Durham  herdbooks.  The 
double-standard  Pollod  Durhams  wore  bred  chiefly  froni  the  (íwynne, 
White  Rose,  and  Young  Phyllis  families  of  Shorthorns. 

This  breed  is  similar  to  the  Sliorthorn  in  ovory  way  exeept  that  it  is 
•  hornless.  It  is  a  eoniparatively  new  breed  of  cattle.  and  has  not 
become  so  popular  as  the  oidor  breeds,  but  it  is  increasing  in  popu- 
larity.  They  will  do  well  under  the  saino  conditions  which  favor  the 
production  of  good  Shorthorns.  Some  broeders  have  developed  the 
dual-purpose  qualities  in  the  animáis  with  the  result  that  there  is 
considerable  variation  in  type. 
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According  to  the  Polled  Durham  Breeders'  Association,  the  follow- 
ing bulls  ha  ve  proved  to  be  of  great  importance  in  the  improvement 
of  the  breed  in  recent  years:  Golden  Gauntlet  X  1140.  Cambridge 
Lad  3d  X  1300,  Golden  Hero  X  2847,  Roan  Hero  X  3613,  Tippecanoe 
44th  1G98,  Field  Marshall  X  1758,  Grover  Abbotsburn  X  3938,  The 
Confessor  X  5985,  Windermere  Tip  X  3094,  and  Orange  King  X 
32  12.  The  following  eows  played  a  most  important  part  in  estab- 
lishing  the  Polled  Durham  breed,  and  their  ñames  are  found  more 
frequently  in  pedigreea  than  any  others:  Imp.  Young  Marv  by 
Júpiter,  Imp.  Rose  of  Sharon  by  Belvedere,  Imp.  Young  Phyllis  by 
Fairfax,  Imp.  Ruby  b)'  Young  Dimple,  and  Imp.  Rosemary  by 
Flash.   At  the  present  time  the  following  cows  are  of  families  which 


Pía,  .'{. — fhnnaplon  l*«>ll«*cl  Durtinm  imll. 


are  most  prized  by  the  leading  breeders:  Imp.  Victoria  51st  by  Royal 
Duke  of  Gloster  (29804),  Imp.  Windermere  3d  by  Grand  Duke  31st 
(38374),  Imp.  Princess  Royal  G4th  by  Scottish  Archer  (59893),  Imp. 
Ladv  of  the  Meadow  bv  Chancellor  (G809,°>).  and  Imp.  12th  Duchess 
of  Gloster  by  Champion  of  England  (17526). 

The  secretary  of  the  Polled  Durham  Breeders'  Association  is  Mr. 
J.  H.  Martz,  Greenville,  Ohio. 

HEREFORD. 

The  Ilereford  ranks  next  to  the  Shorthorn  in  numbers  in  the 
United  States.  Their  popularity  is  constantly  increasing,  especially 
where  cattle  are  raised  under  range  or  adverse  conditions.    As  a 
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"  rustler  "  the  Heref ord  ta  surpassed  by  no  breed  of  beef  cattle,  and 
they  excel  the  Shorthorns  in  this  respect.  They  have  been  recog- 
nized  as  a  breed  which  responds  readily  to  a  favorable  environnient 
as  well  as  being  able  to  thrive  under  adverse  conditions  where  other 
breeds  would  not  do  well.  On  scant  pastures  and  on  the  range 
where  water  holes  are  far  apart  the  Hereford  has  shown  its  merit. 
The  bulls  are  active,  vigorous,  prepotent,  and  very  sure  breeders. 

Formerly  the  Hereford  was  severely  criticized  because  of  a  light 
hind  quarter,  but  the  breed  has  improved  wonderf  nlly  in  overcoming 
this  defect  during  the  last  two  decades.  The  breed  is  somewhat  less 
rangy,  more  compact,  and  heavier  fleshed  than  formerly.  While 


Fie.  4. — Champion  l'olled  Durliam  cow. 


the  Hereford  cows  have  been  criticized  because  of  their  scanty  milk 
flow,  they  usually  produce  enough  to  raise  a  good  calf.  As  a  breed 
they  have  a  better  heart  girth,  stronger  constitution,  and  can  with- 
stand  adverse  conditions  better  than  the  Shorthorns.  They  are 
early  niaturing  and  fatten  readily  in  the  feed  lot. 

The  weight  of  Hereford  cattle  is  practically  the  same  as  that  of 
the  Shorthorn.  Mature  bulls  weigh  from  1,800  to  2,200  pounds  or 
more,  while  good  cows  weigh  from  1,200  to  1,600  pounds.  It  is  not 
unusual  for  mature  animáis  of  either  sex  to  weigh  more  than  stated 
here.  The  conformation  of  the  Hereford  is  such  that  he  looks 
smaller  than  a  Shorthorn  of  equal  weight. 
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In  color  the  Hereford  is  red  with  white  markings.  The  white 
markings  usually  consist  of  a  white  face  and  head,  the  white  extend- 
ing  along  the  top  of  the  aeck  and  shoulders,  a  white  throat  and 
dewlap,  and  white  on  the  underline.  Frequently,  however,  no  white 
is  found  on  the  nech  or  top  of  shoulders.  White  is  sometimes  found 
on  other  parts  of  the  body;  and,  while  it  is  permissible,  it  is  not  de- 
sirablc.  A  pnre-white  face  is  usually  preferred,  although  many 
purebred  animáis  show  spots  about  the  face  and  especially  some  red 
around  the  eyes.  The  red  color  of  the  body  varíes  from  a  light  red 
approaching  yellow  in  color  to  a  very  dark  red  approaching  black. 
Neitlier  the  light-red  ñor  the  bhickish-red  color  is  desirable,  a  rich 
deep  red  being  the  most  popular.    The  hair  is  usually  of  inediuui 


Fu:,  5. — Champlnu  Ilcrefonl  bull. 


Iength  with  a  curly  tendeney.  although  short-haired  animáis  are 
common. 

The  general  con f ormation  of  the  ITereford  is  the  same  as  that  of 
the  Shorthorn,  except  that  the  rectangular  form  is  not  quite  so  pro- 
nounced  and  the  prominent  bones  are  more  smoothlv  covered.  The 
form  is  low,  compact,  and  blocky,  with  well-sprung  ribs,  broad  loin, 
and  wide  hips,  without  the  prominent  hip  bones  of  the  Shorthorn, 
and  with  a  more  rounded  and  bulging  quarter,  although  developed  to 
a  lesser  degree  in  this  respect  than  the  Aberdeen-Angus.  The  head 
is  broad  and  short  with  large  nosti  ils.  and  large  muzzle  and  mouth, 
which  are  indications  of  a  good  feeder.  The  horn  is  longer  and  some- 
what  eoarser  than  the  Shorthorn,  white  in  color  with  waxy  tips,  and 
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curves  outward,  upward,  and  backward.  or  outward  and  forward, 
and  occasionally  they  are  drooping.  The  horns  of  the  bull  are 
straighter  and  heavier,  and  usually  grow  outward,  frequently  grow- 
ing  forward,  backward,  or  downward,  but  seldom  growing  upward. 
The  neck  is  short,  thick,  and  blends  well  with  the  shoulder.  Great 
width,  depth,  and  length  of  chest  and  a  fullness  of  the  crops  gire  the 
Herefords  their  constitution  and  endurance,  which  the  breeders  have 
been  careful  to  preserve.  The  loin  is  full  and  deep  and  the  rump  and 
hind  quarter  are  usually  well  developed,  carrying  a  large  ainount  of 
flesh.  This  portion  of  the  body  has  been  greatly  improved  with  i  n 
recent  years,  and  the  tendency  to  roughness  and  patchiness  has  been 
reduced  initil  the  breed  now  stands  out  as  one  showing  extreme  beef 


Fio.  6. — Champion  IIiTt'fonl  cow. 


type,  with  smoothness  of  forni  and  inuch  quality.  For  these  reasons, 
conibined  with  their  rustling  abilities.  (he  Ilereford  has  become  the 
most  popular  breed  for  improving  range  stock.  The  effects  of  using 
Hereford  bulls  for  this  purpose  has  had  a  great  attraction  for 
cattlemen  in  the  Southwest,  especially  in  the  Panhandle  región  of 
Texas. 

The  Herefords  do  well  in  the  South,  as  the  heat  there  seems  to 
bother  them  no  inore  than  it  does  in  the  corn  belt.  Thev  seein  to  be 
especially  adapted  for  use  on  the  larger  plantations,  where  animáis 
are  not  given  extremely  good  care,  and  where  the  production  of  beef 
alone  is  desired.  Two  or  three  crosses  on  the  nativo  stock  of  the 
South  produce  a  good  l)eef  animal  that  matures  early  and  fattens 
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out  well.  On  i>liintations  especially  or  on  farins  with  only  fairly 
good  pastures  the  Hereford  will  give  better  results  than  the  Short- 
horn. 

The  American  Hereford  Cattle  Breeders'  Association  mentions  the 
following  as  some  of  the  bulls  which  have  been  most  influential  in 
improving  the  Hereford  breed  in  the  last  15  years:  Perfection  Fair- 
fax,  Beau  Donald,  Beau  Brufnmel,  Corrector,  Disturber,  Bonnie 
Brae  8th,  Perfection,  March  On  Gth,  Prime  Lad,  and  Repeater.  At 
the  present  time  the  Anxieties,  Perfection  Fairfaxes,  Beau  Donalds, 
and  Belle  Donalds  are  the  most  popular  Hereford  families. 

Further  information  concerning  this  breed  of  cattle  may  be  secured 
from  Mr.  II.  J.  Kinzer.  secreta ry  of  the  American  Hereford  Cattle 
Breeders'  Association,  1012  Baltimore  Avenue,  Kansas  C  ity,  .M<>. 


The  Polled  Hereford  is  a  ncw  breed  developcd  hy  selecting  and 
breeding  Herefords  which  showed  polled  characteristics.  The  dou- 
ble-standard  Polled  Herefords  are  purebred  Herefords  which  are 
hornless  and  are  eligible  to  registry  in  either  the  American  Hereford 
herdbook  or  the  American  Polled  Hereford  record.  Thev  differ  in 
no  way  from  the  Hereford  exeept  that  thev  lia  ve  no  horns.  The 
polled  feature  has  been  well  fixed  and  the  bulls  when  mated  with 
native  cattle  sire  few  calves  having  either  long  scurs  or  horns. 

The  secretarv  of  the  American  Polled  Hereford  Cattle  Breeders" 
Association  is  Mr.  B.  O.  Gammon,  Des  Moines,  Iowa. 


Fio.  7. — Champion  Abcrdecn-.Vngus  boíl. 
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ABERDEEN-ANGUS. 

Aberdeen-Angus  cattle  are  solid  bhick  in  color  and  have  no  horns. 
These  charaeteristics  are  so  stronglv  developed  that  a  bull,  when 
bred  to  horned  cows  of  various  colors,  will  usually  produce  calves 
of  which  85  per  cent  or  more  are  black  in  color  and  hornless.  Occa- 
.sionally  a  red  animal  is  found  in  this  breed,  but  the  color  is  not 
popular  among  breeders.  AYhile  the  Aberdeen-Angus  is  an  oíd  breed, 
it  is  only  within  recent  years  that  it  has  been  so  popular  in  the 
United  States.  While  they  are  good  rustlers,  they  have  never  been 
as  popular  on  the  ranges  of  the  West  as  either  the  Ilereford  or  the 
Shorthorn.  They  stand  next  to  the  Ilereford  and  above  the  Short- 
horn  as  grazers  on  scanty  pastures.    This  breed  is  extremely  valuable 


PIO.  8. — Champion  Aberdeeu-Angus  cow. 

for  grading  up  native  cattle.  but  they  have  been  criticized  to  a  cer- 
tain  extent  by  rangemen  because  they  do  not  get  a  greater  percentage 
of  calves.  This  has  usually  been  true  where  they  have  been  in  a 
herd  with  horned  bulls.  If  all  the  bulls  were  either  polled  or  de- 
horned  there  would  doubtless  be  less  ground  for  this  claim.  The 
milking  qualities  of  the  cows  are  only  fair;  they  give  more  milk 
than  the  Hereford,  but  not  as  much  as  the  Shorthorn.  A  sufficient 
quantity  of  milk  is  produced  to  raise  a  good  calf. 

This  breed  is  very  early  maturing,  and  has  a  tendency  to  fatten 
well  at  any  age,  henee  their  popularity  for  producing  baby  beef.  In 
general  fonn  they  are  different  from  the  Shorthorn  and  Ilereford. 
The  body  is  more  cylindrical  in  shape,  and  they  are  smoother 
throughout  than  either  of  the  breeds  named.    The  Angus  responds 
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quickly  to  good  treatment,  and,  beeause  of  their  readiness  to  fatten, 
early  maturity,  exceptional  vigor,  high  quality,  general  smoothness 
and  uniformity,  and  the  high  percentaje  of  vahiable  meat  produced, 
it  is  the  most  popular  of  all  beef  breeds  among  cattle  feeders.  They 
usually  dress  out  a  higher  percentage  of  niarketable  meat  than  any 
other  breed,  and  their  merit  has  been  shown  by  the  repeated  winnings 
they  ha  ve  made  in  the  show  ring  and  on  the  block. 

They  stand  either  heat  or  cold  well,  and  are  popular  in  the  South 
as  well  as  in  the  corn  belt.  Becau.se  of  their  reputation  for  finishing 
smoothly  and  killing  out  well  they  are  very  popular  in  the  corn 
belt  and  neighboring  States  where  much  feeding  is  done.  They  are 
becoming  more  popular  in  the  South,  and  rank  next  to  the  Hereford 
and  above  the  Shorthorn  in  their  general  adaptability  to  average 
southern  conditions. 

The  head  of  the  Angus  shows  a  sharp  tapered  poli,  great  breadth 
between  the  eyes,  a  prominent  forehead,  prominent  eyes,  a  nose  of 
médium  length,  a  large  mouth  and  muzzle,  and  large  nostrils.  They 
are  more  restless  or  nervous  than  the  Shorthorn.  The  neck  is  short, 
full,  and  has  a  well-developed  crest  in  the  bull,  but  it  does  not 
always  blend  smoothly  with  the  shoulders.  which  are  sometimes  a 
little  prominent.  The  chest  shows  great  depth,  width,  and  length. 
The  body  is  cylindrical  in  shape  and  does  not  show  the  squareness 
or  blockiness  of  the  Shorthorn  and  the  Hereford,  but  is  noted  for  its 
compactness  and  good  covering  of  ílesh.  The  ribs  are  well  sprung, 
curved,  and  long,  giving  the  cylindrical  form  to  the  body.  The  loin 
and  rump  are  well  íleshed  and  deeply  covered,  but  entirely  different 
in  shape  from  the  Shorthorn.  as  the  great  width  and  squareness  are 
absent.  The  deep  covering  of  flesh  of  the  rump.  the  smallness  of 
bone,  and  the  deep,  rounding,  bulging  hindquarter  gives  a  máximum 
amount  of  meat.  Note  the  difference  in  the  hindquarter  of  the 
Angus  and  the  Shorthorn.  The  latter  is  broad  and  straight  from 
pin  bones  to  the  hock,  while  the  Aberdeen- Angus  has  less  breadth 
and  a  very  rounded  bulging  quarter  with  a  deep  twist.  The  Angus 
is  not  so  low  in  the  flank  as  the  Shorthorn  and  some  individuáis  are 
light  in  the  hindquarter. 

The  quality  of  the  animal  is  unsurpassed,  as  shown  by  the  soft, 
pliable,  niel  low  skin,  and  fine  hair.  The  meat  is  fine-grained  and 
of  the  highest  quality.  The  constitution  and  vigor  of  this  breed  as 
indicated  by  well-developed  chest  and  good  heart  girth  are  worthy 
of  mention.  For  grading  up  native  stock  and  for  crossing,  they 
hold  an  enviable  record. 

We  are  informed  by  the  breeders'  association  that  some  of  the 
bulls  which  have  been  most  prominent  in  improving  the  Aberdeen- 
Angus  breed  during  the  last  15  years  are  Heather  Lad  of  Emerson  2d 
19049,  Black  Monarch  of  Emerson  30331.  Black  Woodlawn  42088, 
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Lucy's  Prince  46181,  Prince  Ito  50006,  Badén  Lad  61883,  Blackbird 
Ito  64116.  Star  of  Denison  82426,  Sir  Blackbird  08347,  Earl  Eric  of 
Ballindalíoch  100422,  and  Undulata  Blackcap  Ito  2d  116275.  The 
leading  families  in  this  country  at  the  present  time  are  Blackbirds, 
Trojan  Erica,  Pride  of  Aberdeen,  Queen  Mother,  and  Heather  Bloom. 

The  secretary  of  the  American  Aberdeen-Angus  Breeders'  Asso- 
ciation  is  Mr.  Charles  Gray,  Union  Stock  Yards,  Chicago,  TU. 

GALLOWAY. 

The  Galloway  is  one  of  the  oldest  breeds  of  cattle.  They  are 
polled,  solid  black  in  color,  though  occasionally  some  brown  is 
shown,  and  have  a  long,  curly,  silky  coat.  This  breed  is  very  pre- 
potent  and  transmits  the  black  color  and  polled  characteristics 
readily  to  offspring  from  cows  of  any  color.  As  high  as  00  per  cent 
of  the  calves  from  various-colored  cows  are  black,  and  from  05  to  00 
per  cent  of  the  offspring  from  horned  cows  are  polled.  This  breed 
is  slow  maturing  when  compared  to  the  Aberdeen- A ngus  or  the 
Hereford.  In  size  they  are  smaller  than  any  of  the  other  beef 
breeds.  Mature  bulls  usually  weigh  from  1,700  to  1,000  pounds, 
while  the  mature  cows  weigh  from  1,000  to  1,300  pounds  each. 

These  cattle  are  exceedinfdy  good  rustlers.  not  being  excelled  bv 
any  other  beef  breed  in  this  respect,  and  their  long,  silky  coat  of 
hair  enables  them  to  stand  severe  weather  with  little  discomfort. 
For  these  reasons  they  have  proved  to  be  very  valuable  on  some  of 
the  ranges  of  the  Northwest  and  of  Canadá.  They  do  not  respond 
so  readily  to  good  treatment  and  to  plenty  of  feed  as  do  the  other 
breeds,  and  have  therefore  not  become  popular  in  the  corn-belt  States. 

In  form  they  are  low  set  and  deep,  but  are  proportionately  longer 
than  the  Aberdeen- Angus  and  flatter  of  rib.  The  head  is  somewhat 
similar  to  that  of  the  Angus,  except  that  the  poli  is  not  as  sharp. 
The  head  is  covered  with  long  wavy  hair  and  the  ear  is  set  farther 
back  from  the  forehead.  The  body  is  long  and  of  médium  depth. 
The  rump  is  long  and  well  filled,  although  the  tail  head  is  usually 
set  rather  high.  The  hind  quarter  is  usually  good,  being  full,  sim- 
ilar to  that  of  the  Angus.  The  bone  is  fine,  the  skin  mellow,  the  hair 
soft  and  silky,  and  the  grain  of  the  meat  is  fine  and  high  in  quality. 
Little  attention  has  been  devoted  to  the  milking  qualities  of  Galloway 
cows,  but  they  give  enough  milk  to  raise  a  good  calf.  The  milk  is 
regarded  as  ranking  high  in  butterfat  and  having  good  quality. 
The  Galloways  have  conimanded  especial  attention  because  of  their 
prepotency  and  the  uniformity  of  the  offspring  when  the  bulls  are 
used  for  grading  up  or  for  crossing. 

This  breed  will  probably  never  be  very  popular  in  the  United 
States  except  in  the  Northwest,  where  climatic  conditions  are  severe 
and  the  range  grasses  are  often  scant.  In  that  section,  however.  the 
bulls  could  be  used  advantageously  for  grading  U|)  native  stock. 
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According  to  the  American  (ialloway  Breeders'  Association,  the 
following  bulls  ha  ve  played  a  most  important  part  in  the  improve- 
ment  of  this  breed  of  cattle  during  recent  years:  Worthy  3d  21228 
(77G2),  Scottish  Standard  15221  (0488),  Druid  of  Castlemilk  17051 
(6150),  Captain  4th  of  Tarbreoch  30933  (0701),  Great  Scot  (6489), 
Bondsman  (730G),  Excelsior  (7702),  The  Pathíinder  3d  (5991), 
Keystone  (9C89),  and  Sweepstakes  (10001).  The  most  popular 
families,  ranking  in  the  order  named.  are:  Maggie,  tracing  to  Maggie 
of  Blackpark  (G04G)  ;  Alice,  tracing  to  Alice  of  Castlemilk  (14282) ; 
Xancy  Lee,  tracing  to  Nancv  Lee  of  Castlemilk  (11971);  Lizzie, 
tracing  to  Lizzie  of  Breckonhill  (33GG) ;  Dora,  tracing  to  Dora  of 


Ki<:.  9. — Champion  (Jnlloway  bull. 

Priesthaugh  (7008):  and  Lady  Stanley,  tracing  to  Lady  Stanley 
(1G70). 

Specilic  inforination  concerning  the  Oalloway  cattle  can  be  secured 
from  Mr,  lí.  AV.  Brown,  secretarv.  American  Gallowav  BreedeiV  As- 
sociation,  Carrollton.  Mo. 

DUAL-PURPOSE  BREEDS. 

The  dual-purpose  cattle  ha  ve  been  bre<l  to  produce  females  which 
would  yield  a  good  quantity  of  milk  and  produce  offspring  which 
would  be  desirable  for  beef.  As  the  type  of  animal  necessary  for  the 
productíon  of  large  yields  of  milk  is  entirelv  different  from  that  of 
the  beef  animáis,  it  has  been  impossible  to  produce  a  breed  which 
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would  combine  these  functions  and  be  of  superior  nierit  for  bofch 
purposes.  The  dual-purpose  animal  may,  however,  be  a  desirable 
milker  and  at  the  same  time  produce  calves  whicli  make  gond,  thoiigh 
not  superior,  beef  animáis.  As  there  lias  been  a  constant  tendency 
for  some  breeders  to  incline  more  to  the  dairv  type  of  animáis,  whilo 
others  prefer  to  develop  the  beef  tendencies.  there  has  been  and  prob- 
ably  ahvays  will  be  a  wide  variation  in  the  type  of  dual-purpose 
animáis.  They  are  not  so  uniform  in  conformation  as  either  the 
strictly  beef  or  dairv  breeds.  Most  breeders  prefer  to  use  cows  which 
approaeh  the  dairv  type  nearer  than  the  beef  type  and  to  use  a  bull 
of  the  beef  type  that  liad  a  dam  with  a  good  milk  record.   The  off- 


Fio.  10. — Onllowny  cow. 

spnnpf  of  such  cattle  neeessarily  can  not  be  of  as  uniform  type  as  the 
breeds  which  have  but  one  function  to  perform. 

The  dual-purpose  cattle  aro  popular  with  the  small  fai'mcr  wbo 
keeps  but  a  few  cattle  and  must  depend  upon  them  to  produce  all 
the  milk  and  butter  needed  for  the  familv  and  at  the  same  time  raise 
calves  or  steei*s  which  will  sell  readily  for  slau«rhter  purposes.  They 
have  not.been  popular  with  the  ranchman  <>r  farmer  wlio  raises  lar<re 
nunibei*s  of  cattle. 

The  principal  dual-purpose  breeds  in  the  United  States  are  certain 
types  of  the  Shorthorn,  together  with  the  Red  Polis  and  Devons. 
Brahmán  or  "  Indian "  cattle  are  sometimes  included  under  this 
class,  and  are  briefly  discussed  because  of  their  importance  in  certain 
restricted  sections  of  the  country. 
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SHOKTHORN. 

The  dual-purpose  Shorthorn  is  more  popular  than  any  of  the  other 
dual-purpose  breeds.  They  respond  readily  to  good  treatment,  and 
ha  ve  become  exceedingly  popular  with  the  small  farmer.  Formerly 
these  cattle  were  almost  entirely  of  the  Bates  strain,but  at  the  present 
time  many  of  them  contain  considerable  Scotch  blood.  As  a  breed 
they  are  the  same  as  the  beef-bred  Shorthorns,  except  that  the  beefy 
tendency  is  not  as  strongly  emphasized.  The  milking  qualities  have 
been  developed,  and  the  cows  have  a  conformation  approaching  the 
regalar  dual-purpose  íorm,  being  longer  of  limb,  higher  in  flank, 
larger  in  barrel,  and  thinner  in  hams  than  the  beef  Shorthorns. 


Fio.  11. — Shorthorn  row  and  calf. 


The  bulls  approach  the  beef  type  inore  than  the  cows,  but  are  lighter 
in  the  hind  quarter  and  a  little  higher  in  ílank  and  not  so  heavily 
(leshed  as  the  strictly  l>eef  type.  The  udder  extends  high  up  in  the 
back  and  well  forward,  the  milk  veins  are  usuallv  very  prominent, 
and  the  teats  are  médium  to  large  in  size  and  are  well  set.  Calves 
from  the  cows  by  a  well-fleshed  bull  usuallv  grow  and  fatten  well  and 
make  a  good  quality  of  beef. 

RED  POLL8. 

The  Ked  Polled  cattle  originated  in  England  and  were  introduced 
into  this  country  in  1873,  but  few  importations  were  made  until 
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about  1885.  Since  that  time  many  lia  ve  been  imported.  This  is 
strictly  a  dual-purpose  breed.  and  approaches  the  ideal  of  the  dual- 
purpose  type.  In  size  thev  are  snialler  than  the  beef  breeds,  and 
liave  not  the  thick  oovering  of  ílesh.  Maturo  Indis  weigh  from  1,700 
to  2,100  poimds  or  more  and  the  cows  from  1,100  to  1,350  pounds  or 
more.  Occasionallv  verv  heavv  individuáis  are  found,  but  these  are 
the  exception  and  not  the  rule. 

The  cattle  of  this  hreed  are  fair  grasera,  ranking  witfa  or  slightly 
ahead  of  the  Shorthorns.  but  not  equal  to  the  Devon  or  Ilereford. 
They  are  very  prepotente  and  give  uniformity  in  offspring  when  bred 
to  native  cows.  Like  all  dual- 
purpose  breeds,  it  has  been  hard  to 
fix  or  to  hold  a  uniform  type,  as 
many  breeders  incline  to  beef  pro- 
duction,  while  others  try  to  de- 
velop  the  milking  qualities  to  the 
detriment  of  the  beef  form. 

This  breed  has  long  been  cele- 
bra ted  for  its  earlv  maturitv,  easv 
fleshing  qualities,  and  for  a  fair  to 
good  milk  ílow.  The  steers  have 
attracted  attention  and  Bold  for 
high  prices  on  English  markets 
for  veai*s,  and  have  made  verv 
creditable  showings  in  this  coun- 
try.  Thev  make  good  dailv  gains 
and  lav  on  flesh  evenlv.  Thev  are 
usually  rather  leggy,  and  lack  the 
heavy  íleshing  (jualities  of  the 
beef  breeds.  The  hind  (juarters  are  leas  well  developed.  with  a 
tendency  toward  a  rather  thin  thigh  and  a  high  flank  and  twist. 

The  milking  (jualities  of  the  breed  are  fair.  Many  of  the  cows 
average  over  5,000  pounds  of  milk  a  year.  The  cows  ílesh  up  readily 
when  dry.  The  milk  is  not  rich,  usually  testing  from  3.7  to  4  per 
cent  of  fat. 

In  eonformation  these  cattle  resemble  the  Devon.  The  head  is 
lean,  médium  in  length,  with  a  well-deíined  poli  covered  with  a  nice 
tuft  of  hair  of  médium  length.  The  neck  is  longer  and  thinner  than 
in  the  beef  breeds  and  does  not  blend  with  the  shoulders  so  nicely. 
The  chest  is  usually  well  developed  and  the  ribs  well  sprung,  though 
lacking  in  a  thick  covering  of  ílesh.  The  barre]  is  developed  to  a 
greater  extent  than  with  the  Uvi'  breeds.  and  the  loin  and  hindquarter 


PIO,  1 2. — Roar  vicw  of  Shortliorn  cow. 


Digitized  by  Google 


18 


FARMERS '  BULLETIN  612. 


are  lighter  fleshed.  The  bone  is  of  médium  size.  The  skin  is  thin, 
soft,  and  pliable,  and  the  hair  is  short  and  fine,  showing  quality. 
The  color  rangos  from  light  red  to  dark  red,  but  a  (lcep,  rich  red  is 
preferred  throughout.  although  a  little  white  on  the  udder  or  under- 
line  and  a  white  brush  are  permissiblc.  Tin»  udder  is  well  develo])ed 
in  the  back.  but  does  not  come  forward  well ;  it  is  M  okopped  off,"  and 
the  tendeney  is  to  develop  largo  teats.  The  milk  vcins  are  prominent 
and  of  fair  size. 

The  Red  Polis  are  more  nervous  than  the  Shorthorn,  but  less  so 
than  the  Aberdeen-Angus.  As  thia  is  a  eomparatively  young  breed, 
thev  are  not  so  popular  as  the  older  breeds.    As  dual-})urpose  cattle 


Fio.  1.°..— Ilml  1'olliMl  Imll. 


íhey  are  hard  t<>  excel;  they  are  popular  in  the  Mississippi  Vallev 
States  and  ha  ve  «riven  excellent  results  for  grading  up  the  nativa 
cattle  in  the  South,  but  thev  have  never  been  use<l  t<>  any  extent  on  the  . 
western  ranges. 

The  association  for  this  breed  states  that  the  following  bulls  have 
probably  done  more  for  the  improvement  of  the  Red  Polled  breed 
during  the  past  15  years  than  any  others:  Corporal  4313,  Demon 
5421,  Abbotsford  4721,  Nailer  739G,  One  Price  8.V23,  Irwin  8253, 
Cremo  13018,  Logan  13500,  Dafter  15871,  and  Elgin  194G4.  The 
popular  families  in  this  counti  v  at  the  present  time  are  Dorothy, 
Luna,  Pear,  Lillette,  and  Cosy. 
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The  secreta ry  of  the  Red  Polled  Cattle  Club  <>f  America  (Inc.)  is 
Mr.  H.  A.  Martin,  Gotham,  Wis. 

devon. 

This  is  one  of  the  oldest  breeds  of  cattle.  They  were  introduced 
into  this  country  at  an  early  date  and  beca  me  popular  in  New  Eng- 
land  and  in  parts  of  Virginia  nearly  a  centnry  ago.  The  cows  were 
good  milkers,  and  the  steers  were  nsed  as  work  oxen  or  for  heef,  and 
filled  either  place  admirably.  They  are  exceedingly  good  rustlers, 
are  vigorous,  hardy,  withstand  both  heat  and  cold  well,  and  are  very 
prepotent.  For  these  reasons  they  were  popular  with  the  people 
of  Xew  England.  They  are  slower  of  growth  than  any  of  the  beef 
breeds  except  the  Gallowav.    Their  endurance.  intelligence,  and  tlieir 


PIO.  14.— Red  Pulled  cow. 


gameness  have  made  them  popular  as  work  oxen  wherever  they  have 
been  tried — no  breed  excels  them  in  this  respect. 

In  size  they  are  somewhat  smaller  than  the  Red  Polled.  mature 
bulls  weighing  from  1,500  to  2,000  and  cows  from  1,100  to  1,400 
pounds  or  more.  They  are  solid  red  in  color,  white  being  permitted 
only  on  the  udder,  or  near  the  scrotum  of  the  male,  and  on  the  switch 
of  the  tail.  The  shade  of  red  varies,  but  a  rich  bright  red  is  pre- 
ferred.  In  conformation  the  Devons  ineline  more  to  the  beef  type 
than  to  the  dual-purpose  type.  They  are  cióse  coupled,  very  compaet, 
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smooth,  and  rank  higb  in  qualitv  and  style.  They  ha  ve  small  bone, 
which  is  hard  and  compaet,  giving  a  slender,  fine  leg. 

The  head  is  lean,  clean-cut,  of  médium  length,  and  surmounted  by 
rather  long  white  or  waxy  horns,  whicli  curve  upward,  forward,  out- 
ward,  and  backward  in  the  cow  and  are  almost  straight  in  the  bulL 
The  horns  of  the  steers  are  large,  long,  and  often  widespread, 
usually  being  very  white  or  waxy,  with  dark  tips.  The  neck  is 
médium  in  length,  smooth,  and  blends  nicely  with  the  shoulder.  The 
body  is  eompact,  fairly  well  covered  with  flesh,  has  well-sprung, 
deep  ribs,  and  is  usually  low  set.  The  chest,  baek,  loin,  and  hind- 
quarter  are  usually  well  developed,  though  the  flank  and  twist  are 


Fia.  15. — Klrst-prlze  ycarlIiiR  Devon  bull. 


usually  BOinewhat  higher  than  in  the  beef  breeds.  The  eows  are  fair 
to  good  milkers,  giving  rich  milk,  and  alwavs  provide  an  abundance 
to  produce  a  good  calf.  The  steers  fatten  somewhat  slower  than  the 
beef  breeds,  but  produce  meat  fine  in  texture  and  of  good  qualitv. 
The  brecd  can  not  be  surpassed  as  grazers,  but  they  are  usually 
slower  in  growth  than  the  beef  breeds.  and  this  alone  can  account  for 
the  fact  that  they  have  never  become  popular  throughout  the  coun- 
try.  In  New  England,  in  parts  of  the  South,  and  in  a  few  other 
States  the  Devon  has  proved  proíitable,  especially  on  lands  where 
the  grazing  was  rather  scant  or  of  poor  quality.  They  are  prepotent  J 
good  calves  are  produced  when  good  bulls  are  mated  with  common 
cows,  and  such  calves  usually  make  fair  milkers.    The  Devon  does 
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not  now  hold  a  high  rank  aniong  tlie  breeds  of  the  United  States; 
since  the  ox  has  lost  in  popularity  as  a  draft  animal  the  Devon  has 
beeome  less  popular. 

Information  conccrning  Devon  cattle  niay  be  secured  from  Mr. 
L.  P.  Sisson,  secretary  of  the  American  Devon  Cattle  Club,  Char- 
lottesville,  Va. 

BRAHMAN  OR  "  INDI  A  N  "  CATTLE. 


Under  the  ñames  of  Brahmán,  "  Indian,"  or  Zebú  cattle  are  clas- 
sifíod  a  number  of  diíTerent  strains  of  cattle  of  the  species  lio» 
indicas.    Some  of  these  strains  vary  so  in  type,  color,  size,  and 


Fio.  10.— A  flrst-prlze  Devon  cow. 


habitat  that  they  are  elassified  as  sepárate  breeds.  Tlie  most  impor- 
tant  breeds  of  these  cattle  are  the  Krishna  Vallev  and  Ilissar  breeds. 
These  cattle  are  classed  as  dual-purpose  animáis,  as  many  of  the 
females  give  a  good  quantity  of  milk.  They  are  used  quite  generally 
in  India  as  inilch  cows,  and  are  inore  satisfactorv  than  anv  other 
breed  of  cattle  under  the  severe  conditions  of  drought,  heat,  insect 
enemies,  etc. 

As  these  cattle  ha  ve  been  raised  for  more  than  3,000  years  in  a  hot 
climate.  they  are  only  suitable  for  the  extreme  southern  portions  of 
this  countrv.  Although  they  are  of  a  diíTerent  species  from  our 
common  breeds  of  cattle,  they  cross  readily  with  them.   The  females 
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Fin.  17. — Urahman  bull  nnd  lmlf-breod  bcifer. 


of  this  breed  carry  their  calves  somewhat  longer  than  otber  cattle,  the 
period  of  gesta tion  being  about  300  days. 

The  oil  secreted  by  the  sebaceous  glands  of  the  skin  is  of  a  pe- 
culiar odor  and  gires  the  skin  a  soft,  oily  feeling.  This  peculiarity, 
combined  with  the  scant  covering  of  hair  and  the  extremely  tough 
bidé,  affords  these  animáis  considerable  protection  from  ticks,  mos- 

quitoes,  screw  worms,  etc. 
Cattle  ticks  do  not  bother 
the  purebred  cattle  at  all, 
and  few  of  the  half-breeds 
become  infested  to  any  ap- 
preciable  extent. 

These  cattle  stand  the  heat 
well  and  have  great  endur- 
an ce.  nioving  roadily  in  a 
fast  walk  or  trot.  They 
make  the  best  of  work  steers 
if  handlcd  constantly  bv  one 
driver.  but  thev  have  a  nerv- 
ous  disposition  and  give  considerable  trouble  where  the  drivers  are 

frequently  changed.  They  are  more  oervous  than  any  of  <>in-  breeda 
of  cattle.  When  raised  in  sinall  herds  and  handled  constantly  thev 
are  quite  docile,  but  if  handled  under  range  conditions  they  become 
ven  wild  and  stampede  or  fight  rcadilv.  The  quality  of  the  beef 
from  these  animáis  or 
from  grade  Brahmans 
is  slightly  inferior 
to  that  of  either  the 
beef  breeds  orthe  dual- 
purpose  cattle.  but  they 
dress  out  a  high  per- 
centage  of  meat.  For 
extreme soutliern  Texas 
and  the  land  adjacent 
to  the  Gulf  coast  in 
Mississij)})i.  Alabama. 
(íeorgia.  and  Florida, 
where  the  ticks.  mos- 
(juitoes,  and  screw  worms  are  pievalent,  these  cattle  may  pro  ve  very 
valuable  for  crossing  with  the  na  ti  ve  cattle. 

In  size  the  bulls  range  from  1,500  to  1?800  pounds,  and  many  of 
theni  attain  a  height  of  0  feet.  while  the  cows  usually  weigh  from 
1,100  to  1,400  pounds.  The  various  strains  of  these  cattle  have  dif- 
ferent  colors.  althoush  each  strain  has  a  fixed  color.    The  colors  are 


Fie  18. — Purebred  Brnhman  heifer. 
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puré  white  or  a  creamv  white.  silvery  gray.  red.  and  dark  brown 
approaching  black.  The  sil  ver  gray,  with  dark  fawn  on  shoulders 
and  neck,  and  the  creamv  white  are  the  most  popular  colors.  Many 
of  the  animáis  ha  ve  brindle  stripes  on  the  body. 

The  chief  characteristics  of  the  breed  are  the  large  hump  on  the 
withers,  the  large  loóse  folds  of  skin  forming  the  dewlap  and  the 
navel.  and  the  long,  drooping.  pendulous  ears.  The  head  is  also 
characteristie  of  this  breed,  as  it  is  long,  with  a  forehead  which  re- 
cedes  from  the  eyes  to  the  horns,  while  the  bones  forming  the  brow 
are  prominent.  The  head  tapers  gradually  from  the  eyes  to  the 
nostrils,  the  horns  are  dark.  short,  straight,  heavy  at  the  base,  and 
point  upward  and  backward.  The  ears  are  very  long,  drooping, 
and  are  thin  and  oily,  frequentlv  being  almost  devoid  of  huir.  The 
eye  is  mild  and  sleepv,  but  changes  quicklv  when  the  animal  is 
aroused.  The  neck  is  of  médium  length  and  has  heavy  folds  of  skin 
forming  an  overdeveloped  dewlap  with  fullness  at  the  throttle.  The 
body  is  deep  but  rather  narrow.  the  hips  are  long.  sloping,  and  nar- 
row,  and  the  rump  often  droops  toward  the  tail.  The  legs  are  long, 
tapering.  and  show  a  strong  bone  free  from  eoarseness.  A  very 
heavy  sheath  is  developed  and  in  oíd  bulls  often  hangs  $  inches  or 
more  below  the  belly.  The  hump  is  large  in  the  males,  attaining  a 
height  of  1*2  to  1<*>  inches,  but  is  not  so  well  developed  in  the  fernales. 
The  half-bred  males  may  have  a  moderately  developed  hump,  but 
the  half-bred  fernales  have  none.  Animáis  which  contain  as  little 
as  one-sixtecnth  Brahmán  blood  usiiallv  show  some  Brahmán  char- 
acteristics.  espeeially  in  the  shape  of  the  head  and  the  loóse  folds 
of  skin  forming  dewlap  and  navel. 

STANDARD  BOOKS  ON  BREEDS  AND  BREEDING. 

The  department  is  frequently  asked  for  information  concerning 
standard  books  on  the  subjeets  of  breeds  of  cattle  and  cattle  breeding. 
For  those  desiring  such  information  a  list  of  some  of  the  standard 
books  on  these  subjeets  is  given  herewith.  These  may  be  purchased 
from  any  of  the  large  publishing  houses  through  a  local  book  store. 
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SELECTING  A  BREED. 

4  6VI7HAT  is  thc  bcst  brced  of  bccf  cattle?"  In 
most  instanccs  thc  rcply  to  this  frcqucnl 
qucslion  propcrly  could  be  "  Thcre  is  no  bcst  brced  " 
or  "  Thcy  are  all  good."  No  onc  brced  has  any  great 
advantnge  over  thc  others  for  the  production  of  dc- 
sirablc  bccf.  Thc  chicf  diíTcrcnccs  usually  observed 
are  thosc  of  brced  characteristics,  although  where 
all  thc  breeds  are  kept  under  thc  saine  conditions 
and  for  thc  sanie  specific  purposes,  certain  peculiari- 
ties  or  advantages  of  one  brecd  over  another  are 
noted. 

As  a  rule,  one  should  select  thc  brced  of  his  dioico, 
espeeially  if  it  is  the  brced  prcvaüing  011  farms  or 
ranches  in  his  hume  comnuiiiity,  for  thcre  are  many 
advantages  to  be  derived  from  the  experiences  of 
other  breeders  and  from  community  cooperation. 
This  bullctin  diseusses  briefly  the  origin,  character- 
istics,  and  other  points  of  interest  regarding  thc  prin- 
cipal bccf  breeds.  Aftcr  gaining  such  information, 
thc  prospectivo  breeder— espeeially  a  beginner — 
should  visit  woll-brcd  herds  of  thc  various  breeds  so 
that  he  may  seo  and  study  thc  animáis  theinselves. 
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DEVELOPMENT  OF  CATTLE  BREEDS. 

FROM  earliest  times  cattle  luí  ve  contributed  meat  to  tlie  food 
supplv  of  man.  It  was  not  until  the  latter  part  of  the  eiglit- 
eenth  ccnturv.  howcver.  that  systematic  eiForts  were  made  to  develop 
and  maintain  breeds  of  cattle  cspeeially  suited  for  the  product  ion 
of  bcef  of  a  better  qnalitv.  Carefnl  seleetioii  and  hreeding.  l>e«jnn 
in  En«rland  and  Scotland  by  Robert  Bakewell,  Co]lin<x  Brothers, 
Amos  Cruickshank,  Richard  Tompkins.  and  Hu«rh  Watson.  and 
carried  on  later  by  breeders  in  thís  country.  resulted  in  establish- 
in«jf  brccds  now  kept  prima  rily  for  thc  product  ion  of  becf. 

Cattlc  formerly  uscd  for  becf  were  dcfieient  in  ílesh  on  parts  of 
thc  carcass  whcrc  meat  of  thc  hi<rhest  quality  is  found.  Ski 1 1  ful 
brecdin«r  combincd  with  carcful  sclcction  and  feedin<r  havc  brou«rht 
about  chances  and  devclopmcnt  in  thc  fonn  of  some  breeds  so  that 
greater  quantities  of  mcat  are  found  in  the  portions  of  thc  hodv 
(the  loin.  ribs.  hind  quarters)  from  which  thc  hi<rhcst-priccd  cuts 
ixw  obtaiiK'd.  Tlu»so  cattle  bolón»;  to  what  are  now  known  a.s  beef 
brccds  to  distinguish  thein  from  breeds  which  ha  ve  becn  developed 
mainlv  for  milk  and  butterfat. 

In  the  process  of  developin<r  strictly  bcef  breeds  on  the  one  hand 
and  daii y  breeds  on  t lie  other.  there  bave  becn  evo] ved  families  and 
in  some  cases  "  breeds  v  of  cattle  which  would  be  classed  as  neither 
strictly  beef  ñor  dairy  breeds.  The  cows  produce  a  modérate  quan- 
tity  of  milk  and  their  calves  develop  into  fairly  «rood  bcef  animáis. 
These  are  known  as  dual-purpose  breeds. 

'A  ivvlsk.li  of  F.  H.  <H2,  Bnvds  of  lkvf  Cattle,  by  W.  F.  Ward.  Animal  Husbundry 
División,  lssut'd  iu  lí)15. 
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THE  BEEF  BREEDS. 

The  hreeds  of  beef  cattle  in  the  United  States  are  the  Shorthorn 
(both  horned  and  polled),  Hereford  (both  horned  and  polled),  Aber- 
deen  Angus,  and  Galloway.  Each  of  these  breeds  has  been  carefully 
selected  and  bred  for  a  long  period  of  years,  with  the  result  that  in- 
dividuáis transmit  their  breed  characters  very  readily;  henee  their 
valué  and  importance  for  use  in  improving  or  grading  up  nativo 
or  serub  cattle. 

With  frequent  exceptions,  espeeially  the  Shorthorn,  the  cows  of 
the  beef  breeds  are  not  heavy  milkers,  and  in  this  point  lies 
their  suceess  as  desirable  and  economical  producéis  of  beef.  The 
heavy  milking  tendeney,  as  with  the  dairy  breeds,  is  associated  with 


Fio.  1. — Shorthorn  hull. 


a  conformation  of  body  whieh  prevenís  the  animal  from  yielding 
the  greatest  quantity  and  the  best  quality  of  beef.  The  beef  breeds 
ha  ve  been  bred  for  the  máximum  production  of  beef,  and  in  most 
instances  only  enough  milk  is  desired  to  nourish  and  produce  a  good, 
thrifty  calf.  They  are  most  popular  with  farmers  or  ranchers  who 
raise  a  considerable  number  of  cattle.  Beef  cows  of  the  heavier  milk- 
ing  families  are  also  popular  for  farmers  who  desire  to  raise  beef 
calves  and  at  the  same  time  have  milk  enough  in  addition  to  supply 
the  family  needs  for  milk  and  butter.  or  have  a  surplus  to  market. 

SHORTHORN. 

Of  the  breeds  of  beef  cattle  in  the  United  States,  the  Shorthorn  is 
the  most  extensively  grown.    The  first  importations  were  made  in 
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1783  by  Miller  and  Gough,  of  Virginia  and  Maryland,  respectively. 
These  cattle  were  brought  from  the  Tees  River  Valley,  in  north- 
eastern  England,  where  they  were  sometimes  spoken  of  as  Teeswater, 
or  Durham,  cattle.  These  ñames  are  practically  obsolete,  and  now 
only  the  ñame  Shorthorn  is  used.  Such  men  as  Colonel  Lewis  San- 
ders,  of  Kentucky,  who  imported  Shorthorns  in  1817,  Samuel  Thorne, 
of  New  York,  who  in  18f>3  imported  Duchesses  and  the  famous 
Cherry,  Abram  Renick,  who  produced  the  famous  bul]  Airdrie,  and 
R.  A.  Alexander,  of  Kentucky,  may  be  considered  the  founders  of 
the  Shorthorn  breed  in  America.  Later,  the  Ohio  Importing  Com- 
pany  was  organized  by  some  of  these  men  and  others  to  promote  the 
industrv. 


Fu;.  -.  —  Shorthurn  <<>vv. 


Previous  to  1883  there  were  three  sepárate  herdbooks  for  Short- 
horn cattle,  the  first  having  been  published  in  1846.  At  the  first 
national  COnventiOD  of  Shorthorn  hieedeis.  in  1872,  it  was  decided 
to  publish  a  Consolidated  herdbook,  the  íirst  volume  of  which  ap- 
peared  in  18*3  as  Volume  24. 

The  Shorthorn  is  the  largest  of  the  beef  breeds.  As  a  rule,  when 
ra  ¡sed  under  favorable  eonditions  the  mature  bulls  weigh  between 
1,800  and  2,400  pounds,  and  the  cows  usually  weigh  between  1,300 
and  1,600  pounds.  These  cattle  ha  ve  great  adaptability  and  do  well 
almost  every where.  They  may  vary  in  color  from  all  red  or  all 
white  to  anv  combination  of  red  and  white,  and  a  blending  of  the 
red  and  white  hairs  (roan)  is  a  popular  color.  The  Shorthorn  crosses 
well  with  scrub  and  grade  cows,  the  calves  of  such  matings  develop- 
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ing  into  desi  rabie  beef  cattle.  The  bu  lis  are  very  prepotent  and  ha  ve 
been  used  freely  in  grading  up  the  scrub  cattle  of  the  plains.  in  both 
this  countrv  and  South  America. 

Some  of  the  other  breeds  excel  the  Shorthorn  in  grazing  ability 
where  feed  and  pasture  conditions  are  not  favorable.  The  Short- 
horn thrives  best  where  grasses  are  abundant  and  feed  plentiful. 
Under  these  conditions  it  is  not  equaled  by  any  other  breed.  The 
Shorthorn  is  early  maturing,  "growthy,"  and  fattens  readily. 

Of  all  the  beef  breeds  the  Shorthorn  oxeéis  in  milk  production, 
the  largo  milk  flow  insuring  a  good  calf.  For  this  reason  the  Short- 
horn cow  is  favorod  <>n  many  small  farms  to  supply  milk  for  the 
family  in  addition  to  raising  a  calf  for  beef.  The  steers  sell  readily 
as  feeders  and  produce  a  very  high-class  beef  with  a  thick  loin  and 
full  hind  quarter  which  furnish  protitable  cuts. 

In  conforniation  the  Shorthorn  is  wide.  deep.  lengthy,  and  thickly 
fleshed — a  good  beef  type.  The  grcat  width  of  back  and  the  straight 
linos  of  the  Shorthorn,  together  with  its  depth,  give  a  more  rectangu- 
lar form  than  that  of  any  of  the  other  breeds,  although  the  wide 
distribution  of  the  breed  has  cause»!  a  slightly  greater  diíference  in 
this  respect  to  be  recognized  than  in  other  beef  breeds. 

In  the  cow  the  following  points  should  be  noted  :  The  horn  is 
usually  small  and  curved  forward,  with  the  tips  pointing  inward, 
upward,  or  sometimos  downward,  and  should  be  of  a  waxy,  yellow- 
ish  color.  The  head  should  be  shapely,  with  great  width  between 
the  ovos,  short  from  the  oves  to  the  muzzle,  which  should  be  larjje 
and  flesh-eolored,  with  largo,  open  nosírils.  A  bláck  muzzle  is  ob- 
jectionable  to  most  broeders.  The  neck  should  be  short  and  full, 
blending  well  into  head  and  shoulder.  The  shoulders  should  be 
smooth  and  well  covered  with  flesh.  The  crops  should  be  full, 
the  heart  girth  largo,  and  the  foreflank  low.  Tho  chest  should  be 
wide  and  deop,  with  the  brisket  thick  and  well  to  the  front.  The 
ribs  are  usually  well  sprung  and  the  barrol  well  developed.  In  good 
individuáis  tho  back  is  broad  and  the  loin  is  wide.  deop.  and  thickly 
fleshed.  Tho  hips  aro  wide  and  should  be  well  eoveroil  with  ílosh ; 
the  runip  is  long.  wide,  and  level,  carrving  an  abiimlanee  of  flosh. 
The  hind  quarter  is  well  developed  in  tho  Shorthorn.  and  it  is  char- 
acteristic  in  that  it  is  almost  straight  from  tho  root  of  tho  tail  to 
the  hocks:  it  is  wide  and  thick.  carrving  tho  llosh  well  down,  thus 
giving  a  máximum  quantity  of  flosh.  Tho  flank  is  low:  tho  uddor  is 
usually  well  developed.  extending  well  forward,  with  prominont  milk 
veins.   Toats  of  médium  size  are  preíerred. 

The  bull  should  possoss  tho  samo  desirable  featuros  as  tho  femalo, 
without  her  feminine  qualities.  He  should  show  maseulinity  by 
develo]>ing  a  hoavior  horn,  a  largor  and  thickor  nock.  a  heavier  bono 
throughout,  and  greater  depth,  thicknoss,  and  scale.   His  horns  are 
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heavier  and  less  curved  than  the  cow's.  but  they  should  not  show 
undue  coarseness. 

The  Shorthorn  has  been  criticized  in  the  past  and  is  still  criticized, 
although  mucli  less  generally,  for  a  lack  of  fullness  or  development 
over  the  crops,  a  high  fore  flank,  and  a  poorly  developed  heart  girth. 
and  for  being  somewhat  44  leggy  "  and  having  a  tendcncv  to  patchi- 
ness  near  the  root  of  the  tail  and  "rolls  "  on  the  sides.  The  brceders 
havc  niade  rapid  progrcss  in  overcoming  these  faults.  The  im- 
provement  in  this  respect  during  the  last  10  years  lias  been  very  no- 
ticeable,  resulting  in  low-set,  thick-fleshed  animáis,  with  great  smooth- 
ness  throughout. 

For  the  beneíit  of  persons  desiring  information  as  to  the  principal 
lines  of  breeding  in  this  country.  the  following  lias  been  furnished 
by  the  American  Shorthorn  Breeders'  Association : 

The  10  bulls  which  ha  ve  probably  done  most  for  the  improvement 
of  Shorthorn  cattle  as  a  breed  during  recent  years  are  as  follows: 
Whitehall  Sultán  1 03573;  Choice  Goods  186802;  (  umberland's  Last 
229822:  Avondale  245144:  March  Knight  188105:  Yillager  295884; 
Cumberland  118578:  Merry  Hampton  132572;  Lord  Banff  150718; 
and  Whitehall  Marshall  209776.  The  most  popular  families  of 
Shorthorns  in  this  country  at  the  present  time  are  Augusta,  Missie, 
Victoria,  Duchess  of  Gloster,  and  Orange  Blossom. 

The  office  of  the  sccretary  of  the  American  Shorthorn  Brceders' 
Association  is  at  13  Dexter  Park  Avenue,  Chicago.  111. 

POLLED  SHORTHORN. 

The  Polled-Shorthorn  breed  was  formerlv  known  as  Polled  Pur- 
ham.  The  ñame  was  changed  in  1919  because  not  more  than  5  per 
cent  of  the  animáis  now  being  recorded  in  the  Polled  Short- 
horn Record  are  other  than  "double  standards/'  The  44  single  stand- 
ards"  were  produced  by  breeding  polled  cows  to  Shorthorn  bulls, 
selecting  the  polled  oífspring  and  breeding  them  to  other  Shorthorn 
bulls.  This  grading  up  was  continued  until  the  polled  oífspring 
was  brought  to  the  fifth  cross,  which  contained  9GJ  per  cent  or  more 
of  Shorthorn  blood  when  they  were  qualified  for  entry  in  the 
44  Polled  "  record  only.  The  double  standards  were  the  polled  oíf- 
spring from  parents  both  of  whom  were  registered  in  the  American 
Shorthorn  Tíerd  Book.  Double  standards  may  be  recorded  in  both 
the  Polled  Shorthorn  Herd  Book  and  the  American  Shorthorn  Herd 
Book. 

The  breed  is  similar  to  the  Shorthorn  in  every  way  except  that  it 
is  hornlcss.  The  Polled  'Shorthorn  is  a  comparatively  new  breed  of 
cattle  and  of  late  years  has  been  increasing  very  rapidly  in  popu- 
larity,  especially  since  breeding  Polled  Shorthorns  affords  an  added 
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Fio.  3.-— Polled-Shorthorn  bull. 


incentive  to  eonstruetive  breeding.  The  American  Polled  Shorthorn 
Association  was  organized  in  1899  and  its  rulos  are  such  that  one 
parent  may  be  a  horned  Shorthorn,  provided  the  other  is  a  recorded 
Polled  Shorthorn.  There  is  no  limit  to  the  breeders  introducing 
into  his  Polled-Shorthorn  herd  the  blood  of  any  horned  animal  whose 


Fio.  4. — Polkd-Shorthoru  cow. 
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breeding  and  contour  apical  to  him,  and  since  some  breeders  liave 
developed  the  dual-purpose  qiialities  in  the  animáis,  the  result  is  a 
considerable  variation  in  type. 

According  to  the  American  Polled  Shorthorn  Breeders'  Association, 
the  two  bulls  most  prominent  in  the  early  formation  of  the  breed  were 
Young  Hamilton  X  49  S.  II.  114169  and  Ottawa  Duke  X  185  S.  H. 
109292.  In  late  vears  the  Polled  Shorthorn  breeders,  as  well  as  the 
horned- Shorthorn  breeders.  ha  ve  been  using  the  blood  of  the  wonder- 
fully  prepotent  and  noted  bull  Whitehall  Sultán  163573.  The  breed 
has  been  developed  largely  by  the  use  of  Sultán  blood,  and  it  may  be 
stated  that  there  is  seareely  a  prominent  herd  of  Polled  Shorthorns 
but  has  a  bull  carrying  the  blood  of  that  sire. 

The  introduction  of  Scoteh  blood  (through  the  cows  tracing  to 
Imp.  Victoria  51st  by  Royal  Duke  of  Gloster  29864;  Imp.  Prin- 
cess  Roval  64th  bv  Scottish  Archer  59893:  Imp.  Ladv  of  the  Meadow 
by  Chancellor  68693;  Imp.  12th  Duchess  of  (íloster  by  Champion 
of  England,  17526),  together  with  that  of  the  bull  Whitehall  Sultán, 
is  believed  to  have  wrought  the  greatest  improvement  in  the  breed. 

The  office  of  the  secretarv  of  the  American  Polled  Shorthorn  Breed- 
ers' Association  is  at  Greenvillv.  Ohio. 

HEREFORD. 

The  Hereford  ranks  next  to  the  Shorthorn  in  numbers  in  the 
United  States.  The  first  known  importations  were  made  in  1817 
by  Ilenry  Clay  and  Lewis  Sanders.  The  early  development  of  the 
Herefords  in  America  was  brought  about  largely  through  the  efforts 
of  AVilliam  T.  Sotham  and  T.  L.  Miller.  In  1881  the  American 
Hereford  Cattle  Breeders'  Association  was  formed  by  Hereford 
breeders,  among  whom  were  T.  F.  Sotham,  T.  L.  Miller,  W.  S. 
Van  Xatta,  J.  M.  Studebaker,  and  R.  W.  Sample.  What  is  now 
Volume  1  of  the  American  Hereford  Record  appeared  in  1880  as 
the  American  Hereford  Herd  Book,  being  published  by  the  Breeders' 
Livestock  Association. 

From  the  first  Hereford  cattle,  beca  use  of  their  "  rustling"  ability, 
found  favor  with  the  western  range  men.  'On  scant  pastures  and 
on  the  range  where  waterholes  are  far  apart,  the  Hereford  has  shown 
its  merit.  Not  only  do  the  individuáis  of  this  breed  thrive  under 
adverse  conditions,  but  they  also  respond  readily  to  a  favorable  en- 
vironment.  The  bulls  are  active,  vigorous,  prepotent,  and  very  sure 
breeders. 

The  criticism  formerly  made  of  the  breed  beeafuse  of  a  light  hind 
«juarter  can  seareely  be  considered  just  to-day.    The  animáis  are 
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somewhat  less  rangy,  more  compact,  and  more  heavily  fieshed  than 
formerly.  The  tendeney  to  patehiness  about  the  root  of  the  tai  1 
and  "rolls"  on  the  sides  is  also  a  criticism  frequently  heard.  While 
tlie  Hereford  cows  have  been  criticized  because  of  scanty  milk  flow, 
íhere  are  few  if  any  that  do  not  produce  enough  to  raise  a  good  calf. 
As  a  breed  they  have  a  better  heart  girth  and  seem  to  withstand  ad- 
verse eonditions  better  than  the  Shorthorns.  They  mature  early  and 
fatten  readdv  in  the  feed  lot. 

The  weight  of  the  Hereford  cattle  is  only  slightly  less  than  that  of 
the  Shorthorn,  but  the  conformation  is  such  that  a  Hereford  looks 
smaller  than  a  Shorthorn  of  equal  weight.  Mature  bulls  weigh  from 


Fie.  5. — Hereford  bull. 


L,WKI  to  *2,'200  pounds.  while  the  cows  weigh  from  1.200  to  1,600 
pounds.  It  is  not  unusual  for  mature  animáis  of  either  sex  to  weigh 
more. 

The  Hereford  color  is  distinctive.  It  may  be  described  as  a  mé- 
dium to  deep  rich  red,  with  white  head.  breast,  belly,  crest,  switch, 
and  legs  below  the  knee  and  hock.  White  oceurring  back  of  the 
crops.  high  on  the  flank,  or  too  high  on  the  legs,  is  objectionable.  A 
pure-white  face  is  preferred,  although  many  purebred  animáis  show 
sj)ots  al>out  the  face  and  especially  some  red  around  the  eyes.  The 
hair  is  usually  médium  to  long,  soft  and  silkv,  with  a  curly  tendeney, 
but  short-haired  animáis  may  be  found.  A  characteristic  of  Here- 
ford color  is  the  dominance  of  the  white  tixve  over  the  color  markings 
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of  other  breeds.  Calves  sired  by  a  purebred  Ilereford  bull,  as  a  rule, 
show  the  characteristic  white  face. 

The  Hereford  possesses  a  conformation  whicb  represente  good  beef 
type.  The  body  is  low,  eompact,  and  blocky,  with  well-sprung  ribs, 
broad  loin,  and  wide  hips  without  prominent  hip  bones.  The  quarter 
is  more  rounded  and  bulging  than  that  of  the  Shorthorn,  although 
developed  to  a  lesser  degree  in  this  respect  than  the  Aberdeen  Angus. 
The  forehead  is  broad  and  prominent  and  the  face  is  short,  tapering 
slightly  toward  the  nose.  The  muzzle  is  full.  with  large,  open  nostrils. 
The  horns  are  of  médium  size,  even  color,  and  extend  from  the  head 
at  right  angles,  level  with  the  crops,  curving  forward  and  downward. 


Pío.  o. — Ilereford  eow. 

The  horns  of  the  bull  are  somewhat  coarser,  straighter,  and 
heavier.  The  neck  is  short,  thick,  and  blends  well  with  the  shoulders. 
Great  width,  depth,  length  of  ehest,  and  a  fullness  of  the  crops  give 
the  Herefords  the  constitution  and  endurauce  which  breeders  have 
been  careful  to  preserve.  The  loin  is  broad  and  deep  and  the  rump 
and  hind  quarters  are  usually  well  developed,  carrying  a  large  quan- 
tity  of  flesh.  This  portion  of  the  body  has  been  greatly  improved 
within  recent  years  and  the  tendency  to  roughness  and  patchiness 
has  been  reduced  until  the  breed  now  stands  out  as  one  showing 
extreme  beef  type,  with  smoothness  of  form  and  much  quality. 
For  these  reasons,  combined  with  their  urllstling',  nbility,  the  Here- 
ford has  become  a  popular  breed  for  improving  rango  stock.  The 
results  obtained  by  the  use  of  Hereford  bulls  for  this  purpose  have 
been  verv  satisfactorv  to  the  cattlemen  in  the  West  and  Southwest. 
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The  marked  Ulerease  in  the  number  of  Hereford  breeders  in  thc 
Northwest  would  indícate  that  the  breed  is  well  adapted  to  a  very 
cold  climate  as  well  as  to  that  of  the  South.  Xeither  the  heat  in 
the  Corn  Belt  ñor  that  in  the  South  seems  to  bother  them.  They 
appear  to  be  especial ly  well  adapted  for  use  on  the  larger  plantations, 
where  animáis  are  not  given  extremely  good  care  and  where  the 
production  of  beef  alone  is  desired.  Two  or  three  crosses  on  the 
native  stock  of  the  South  produce  a  good  beef  animal  that  matures 
early  and  fattens  well.  On  unhnprovcd  plantations  or  on  farms 
with  only  fairly  good  pastures  the  Herefurd  gives  better  results  than 
the  Shorthorn.    The  rapid  incrcase  in  the  popularity  of  Herefords 


Vm.  7.--  Pollrd-IIrmíord  bulL 


in  this  coiintry  i>  shown  by  the  number  of  registrations  and  transfers 
in  the  last  2  years  as  reported  by  the  American  Hereford  Cattle 
Breeders'  Association. 

The  association  inentions  the  following  as  sume  of  the  bulls  which 
liave  been  most  influential  in  improving  the  Hereford  breed  during 
recent  years:  Perfection  Fairfax  179767,  Beau  Donald  58996,  Beau 
Brummel  51817,  Bonnic  Brae  8th  239653,  Perfection  92891.  Bonnie 
Lad  áOth  555309,  Beau  Blanchard  362904.  Woodford  500000,  Beau 
Miscliief  2681571.  Repeater  'J89598.  Gay  Lad  Oth  316936.  Cuba's 
Panamá  372431,  Boca  Ido  302180,  Gay  Lad  9th  386873.  Gay  Lad 
16tll  412192,  and  Point  Comfort  14th  337488. 
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The  office  of  the  secretan*  oí  the  American.  Hereford  Cattle  Breed- 
ers*  Association  is  at  Eleventh  Street  and  Central  Avenne,  Kansas 
City,  Mo. 

POLLED  HEREFORD. 

The  Polled  Hereford  is  a  new  breed  which  has  been  developed  in 
America  by  mating  Hereford  cattle  that  are  naturally  polled.  It 
was  established  l)3T  Warren  Gammon  in  1901  and  has  increased  in 
numbers  and  popularity  at  a  fairly  rapid  rate  in  the  last  few  years. 
Because  a  large  percentaje  of  the  calves  froni  horned-Hereford 
eows  mated  with  Polled-Hereford  bulls  are  without  horns  or  even 
scnrs.  the  Polled- Hereford  breed  has  developed  more  rapidly  than 


Fio.  n.    FoIIkI  llerrfonl  <  <>w. 


wonld  ha  ve  been  possible  otherwise.  The  popula  ritv  of  polled  cattle 
is  steadily  increasing,  especiftlly  where  farming  is  done  on  a  com- 
parad vely  small  scale. 

The  double-standard  Polled  Herefords  are  eligible  to  registry  in 
both  the  American  Hereford  Ilerdbook  and  the  American  Polled- 
Hereford  Record.  They  may  be  distinguished  from  the  Hereford 
only  by  the  polled  characteristics. 

The  American  Polled-Hereford  Breeders'  Association  has  supplied 
the  following  information :  The  two  original  bnlls  which  have  done 
most  to  mold  the  breed  are:  Giant  (1)  101740,  and  Variation  (14) 
152699.  Notable  present-day  sires  are  Echo  Grove  (297)  M6948, 
Bullion  4th  (3062  )  428447,  Polled  Plato  (884)  35339S,  Polled  Re- 
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peater  (10045)  (¡02079,  Gemmation  2d  (3231)  447151.  and  manv  other 
younger  bulls  just  coming  into  prominenoe. 

The  American  Polled  Hereford  Cattle  Breeders'  Assoeiation  was 
formcd  in  1007.  The  office  of  the  secretary  is  at  Des  Moines,  Iowa. 

ABERDEEN  ANGUS. 

The  firet  known  importation  of  Aberdeen-Angus  cattle  was  made 
by  George  Grant,  of  Victoria,  Kans.,  in  1873.  Various  other  im- 
portations  were  made  between  the  years  1878  and  1883.  Although 
this  breed  was  not  introduced  nntil  nearlv  half  a  century  after  the 


Fio.  0. — Abci-dccn-Augiiá  buIL 


first  importations  of  Shortliorns  and  Herefords,  its  increase  has  been 
very  rapid  and  at  the  present  time  herds  of  Aberdeen-Angus  cattle 
are  found  in  nearly  every  State. 

Aberdeen-Angus  cattle  are  sol  id  black  in  color  and  ha  ve  no  horns. 
Those  characteristics  are  so  strongly  developed  that  a  bull.  when 
bred  to  horned  cows  of  various  colors,  usually  produces  calves  of 
which  85  per  cent  or  more  are  black  in  color  and  90  per  cent  or 
more  are  hornless.  A  purebred  Aberdecn  Angus  which  is  red  in 
color  or  which  has  white  except  to  a  modérate  extent  on  the  under- 
línc  behind  the  navel  is  not  eligible  for  registry  as  a  breeding  ani- 
mal. However,  the  objectionable  colors  mentioned  would  not  pre- 
vent  a  purebred  Aberdeen-Angus  steer  from  being  registered. 
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While  Aberdeen-Angus  cattle  are  good  rustiere,  they  ha  ve  never 
been  so  popular  on  the  ranges  of  the  West  as  eitlier  the  Hereford  or 
the  Shorthorn.    They  stand  next  to  the  Hereford  and  aboye  the 

Shorthorn  as  grazers  on  scanty  pastures.  They  are  extremely  valu- 
able  for  grading  up  native  eattle,  but  have  been  eriticized  to  a  cer- 
tain  extent  by  range  men  because  they  do  not  get  a  greater  percent- 
age  of  calves.  If  all  the  bulls  in  a  herd  were  either  polled  or 
dehorned  there  would  doubtless  be  less  ground  for  this  claim.  The 
milking  qualities  of  the  cows  are  only  fair;  they  give  more  milk 
than  the  Hereford,  but  not  so  much  as  the  Shorthorn.  A  sufficient 
quantity  of  mi lk  is  produred  to  raise  a  jrood  ealf. 


PIO.  10. — Aberdoen-Angus  cow. 


Cattle  of  this  breed  mature  very  early  and  have  a  tendency  to 
fatten  well  at  any  age:  henee  their  popularity  for  produeing  baby 
beef.  In  general  form  they  are  different  from  the  Shorthorn  or  the 
Hereford.  The  body,  more  eylindrical  in  simpe,  is  smoother  through- 
out  than  either  of  the  breeds  named.  In  size  they  are  smaller  than 
either  Shorthorn  or  Hereford.  Mature  bulls  usnally  weigh  from 
1,800  to  2,100  pounds  and  mature  cows  from  1,200  to  1,500  pounds. 
Angus  cattle  respond  quickly  to  good  treatment,  and  because  of  their 
readiness  to  fatten,  early  maturity,  exceptional  vigor,  high  quality, 
general  smoothness  and  uniformity,  and  the  high  percentage  of 
valuable  meat  produced  are  popular  among  cattle  feeders.  They 
usually  dress  out  a  higher  pereentage  of  marketable  meat  than  any 
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other  breed.  Their  merit  in  this  «onnection  has  been  shown  re- 
peatedly  in  the  show  ring  an<l  on  the  block. 

They  stand  eithor  heat  or  cold  well  and  are  popular  in  the  South 
as  well  as  in  the  Corn  Belt.  Beca  use  of  their  reputation  for  fínishing 
smoothly  and  ík  killing  <>ut "  well,  the  better-bred  steers  are  very 
popular  in  the  Corn  Belt  and  in  neighboring  States  where  much  feed- 
ing  is  done.  They  are  becoming  more  popular  in  the  South  and  rank 
next  to  the  Hereford  and  above  the  Shorthorn  in  their  general 
adaptability  to  average  unimproved  southern  eonditions.  On  the 
ranges  in  the  extreme  South,  Florida  in  particular,  the  Angus  has 
become  the  favorito  breed  with  a  majority  of  the  ranchmen  because 
of  its  ability  to  withstand  the  heat  of  that  section  and  because  it  does 
especially  well  under  prevailing  range  eonditions. 

The  head  of  the  Angus  shows  a  sharp.  tapered  poli,  great  breadth 
between  the  evos,  a  prominent  forehead.  prominent  eyes.  a  nose  of 
médium  length,  a  large  mouth  and  muzzle.  and  large  nostrils.  The 
Angus  is  somewhat  more  restless  or  nervous  than  the  Shorthorn  or 
Hereford.  The  neck  is  short  and  full,  and  the  bull  has  a  well- 
developed  erest,  but  the  neck  does  not  always  blend  smoothly  with 
the  shoulders.  which  are  sonietimes  a  little  |)rominent.  The  chest 
shows  great  depth.  width.  and  length.  The  Ixnly  does  not  show 
the  squareness  or  blockiness  of  the  Shorthorn  and  the  Hereford,  but 
is  noted  for  its  compactness  and  good  rovoring  of  flesh.  The  ribs 
are  curved.  long.  and  well  sprung,  and  give  a  cvlindrieal  form  to  the 
body.  The  loin  and  rump  are  well  fleshed  an<l  deeply  eovered,  but 
are  entirely  different  in  shape  from  the  Shorthorn.  as  the  great 
width  and  squareness  are  absent.  The  deep  eovering  of  flesh  on  the 
rump,  the  smallness  of  bone.  and  the  deep,  rounding,  bulging  hind 
quarter  give  a  máximum  quantity  of  meat.  Xotc  in  the  illustrationa 
the  difference  in  the  hind  quarters  of  the  Angus  and  the  Shorthorn. 
The  latter  is  broad  and  straight  from  the  pinbones  to  the  hocks. 
while  the  Angus  has  less  breadth  and  a  very  rounded,  bulging  quar- 
ter, with  a  deep  twist.  The  Angus  is  not  so  low  in  the  flank  as 
the  Shorthorn. 

The  quality  of  the  animal  is  unsurpassed.  as  is  shown  by  the  soft. 
pliable,  mellow  skin,  and  Hne  hair.  The  meat  is  fine-grained  and 
of  the  highest  quality.  The  constitution  and  vigor  of  this  breed, 
as  indieated  by  a  well-developed  chest  and  good  heart  girth,  are 
worthy  of  mention.  For  grading  up  native  stock  and  for  crossing 
they  hold  an  enviable  record. 

We  are  informed  by  the  American  Aberdeen- Angus  Breeders' 
Association  that  some  of  the  bulls  which  have  been  most  prominent 
in  improving  the  Aberdeen-Angus  breed  during  recent  yeai*s  are 
Heather  Lad  of  Kmerson  2d  19049,  Black  Monarch  of  Emerson 
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30331,  Black  Woodlawn  42088,  Luey's  Prince  40181,  Prince  Ito 
50006,  Badén  Lad  01883,  Blackbird  Ito  64116,  Star  of  Denison 
82426,  Sir  Blackbird  98347,  Earl  Eric  of  Ballindalloch  100422,  and 
Undulata  Blackcap  Ito  2d  116275.  The  leading  families  in  this 
country  at  the  present  time  are  Blackbird,  Trojan  Erica,  Pride  of 
Aberdeen,  Queen  Mother,  and  Heather  Bloom.  The  American 
Aberdeen- Angus  Breeders'  Association  was  formed  in  1883  and  pub- 
lished  Volume  1  of  the  Herd  Book  in  1880.  The  office  of  the 
secretary  is  at  817  Exchange  Avenue.  Chicago.  111. 

GALLOWAY. 

It  is  not  known  when  (ialloway  cattle  first  made  their  appearance 
in  the  United  States,  but  in  1870  they  were  introduced  into  Michigan 
and  spread  to  the  Central  West  and  later  toward  the  Xorthwest.  In 
the  latter  sections  they  have  taken  their  place  because  of  their  hardy 
nature  and  exceptional  "  rustling  "  ability.  They  do  not  respond  so 
readily  to  careful  feeding  and  expert  management  as  the  other  breeds 
and  therefore  have  not  become  popular  in  the  Corn  Belt  States. 

Although  Galloway  cattle  are  naturally  polled.  occasionally  an 
animal  develoj>s  scurs.  Accordingly,  the  American  Galloway^  Breed- 
ers' Association  reserves  the  right  to  cancel  the  entry  of  any  animal 
which  has  developed  scurs.  either  be f ore  or  after  being  recorded. 
Solid  black  is  the  eharacteristic  (ialloway  color,  with  perhaps 
an  occasional  brownish  tinge  to  the  long,  wavv  hair,  which  is 
underlaid  by  a  somewhat  silkv  coat  of  short  hair.  White  markings 
above  the  underline  or  white  feet  or  legs  make  Galloway  cattle  in- 
eligible  for  registry  as  breeding  animáis.  The  bulls  of  this  breed  are 
very  prepotent  and  transmit  the  black  color  and  polled  character- 
istics  readily  to  their  offspring  f rom  cows  of  any  color,  as  high  as 
00  per  cent  of  the  calves  from  various  colored  cows  being  black,  and 
approximately  05  per  cent  of  the  offspring  from  horned  cows  polled. 
This  breed  is  slow  maturing  when  compared  with  the  Aberdeen 
Angus  or  the  Hereford.  In  size  the  Galloways  are  smaller  than  any 
of  the  other  beef  breeds.  Mature  bulls  usually  weigh  from  1,700  to 
1,000  pounds,  and  mature  cows  from  1,000  to  1,300  pounds  each. 

In  form  the  (ialloway  is  low-set  and  deep,  but  proportionately 
longer  than  the  Aberdeen  Angus  and  fíat  te  r  of  rib.  The  head  is 
somewhat  similar  to  that  of  the  Angus  except  that  the  poli  is  not  so 
sharp.  The  head  is  covered  with  long,  wavy  hair,  and  the  ear  is  set 
farther  back  from  the  forehead.  The  body  is  long  and  of  médium 
depth.  The  rump  is  long  and  well  filled,  although  the  tail  head  is 
usually  set  rather  high.  The  hind  quarter  is  usually  good,  being 
f ull.  similar  to  that  of  the  Angus.   The  bone  is  fine,  the  skin  mellow, 
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Fia.  11. — Galiowuy  l>ull. 


the  hair  soft  and  silky,  and  the  prain  of  the  meat  fino  and  of  hi«rh 
(juality.  Little  attention  has  been  devoted  to  the  nülkin<r  qualities 
of  (íalloway  rows.  bttt  thev  pire  milk  enoujjh  to  mise  a  ¿goori  <  nlf. 


Pía.  12. — Gnllowny  belfi-r. 
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The  milk  is  regarded  as  testing  high  in  butterfat  and  being  of  good 
quality.  The  Galloways  ha  ve  commanded  special  attention  beca  use 
of  thcir  prepotency,  as  shown  by  the  uniformity  of  the  offspring 
when  the  bulls  are  used  for  «rrading  up  or  for  erossing. 

This  breed  will  probably  be  most  popular  in  the  Northwest, 
where  climatic  conditions  are  .severe  and  the  range  grasses  are  often 
scant.  In  that  section  the  bulls  are  used  advantageously  for  grading 
up  na  ti  ve  stock. 

According  to  the  American  (¿alloway  Breeders'  Association  the 
following  bulls  have  placed  a  most  important  part  in  the  improve- 
ment  of  this  breed  of  cattle  during  recent  years:  Worthy  3d  21228 
(7762),  Scottish  Standard  15221  (G488),  Druid  of  Castlemilk  17054 
(6159),  Captain  4th  of  Tarbreoch  30933  (9701),  Great  Seot  (6489), 
Bondsman  (7306),  Excelsior  (7702),  The  Pathfinder  3d  (5991), 
Keystone  (9689).  and  Sweepstakes  (10001).  The  most  popular 
families,  ranking  in  the  order  named.  are:  Maggie,  tracing  to  Maggie 
of  Blackpark  (6046) ;  Aliee,  tracing  to  Alice  of  Castlemilk  (14282) ; 
Nancy  Lee,  tracing  to  Nancy  Lee  of  Castlemilk  (11971);  Lizzie, 
tracing  to  Lizzie  of  Breckonhill  (3366) ;  Dora,  tracing  to  Dora  of 
Priesthaugh  (7008)  ;  and  Lady  Stanley,  tracing  to  Lady  Stanlej' 
(1670).  The  American  (¡alloway  Breeders*  Association  was  formed 
in  1882,  and  Volume  1  of  the  Ilerd  Book  appeared  a  year  later. 

More  detailed  information  concerning  the  Galloway  cattle  can 
be  obtained  from  the  secreta ry  <>f  the  American  (tallnwav  Breeders* 
Association.  Carrollton,  Mo. 

COMPARATIVE  STANDARD  OF  EXCELLENCE  FOR  THE 

BEEF  BREEDS. 

COLOR. 

Shorthoni. — Ked,  white,  re<l  and  white,  man,  (hlended  red  atul  white  Imirs). 
Itoan  ls  typieal  of  the  Shorthorn  hreed. 

Ilercford. — Médium  ileep  rieh  red,  with  white  head,  crest,  hreast,  helly, 
switch,  and  white  below  the  knees  and  hoeks;  white  elsewhere  is  not  desirahle. 

Aberdccn  Anfjus. — All  blaek  preferred,  hut  n  modérate  amount  of  white  on 
underline  hehind  the  navel  is  tolerated. 

fiallnvav  —  Blaek.  with  hrownish  timre. 

WEIGHT. 


I 


Rhorthorn  

Hereford  

Anerdeen  Angus 
Oalloway  


Maturo  Imlls. 

Poundt. 
1 .  800  to  2.  400 
1.900to2.  200 
1.800to2. 100 
1, 700  to  1.900 


Mulurecows. 

Poundx. 
1,  300  to  1,600 
1,  200  to  1,  600 
1, 200  to  1,500 
1,000  to  1.300 
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HEAD  AND  NECK. 

Shorthom. — Heud  shapely,  with  great  width  hetween  the  ««yes;  short  from 
eyes  to  muzzlo;  tlesh-colored  muzzle:  ears  tlne.  erwt  and  bairy;  horned  typea 
having  yellow,  waxy.  comparatively  small  and  short  horns.  eurving  in  at  the 
tips  (Polled  breed  showing  complete  absence  of  horns  or  scurs);  wavy  hair 
over  poli;  neck  short  and  full,  blcnding  smoothly  with  tbe  shonlders:  full  crest 
in  niature  niales. 

llcrcford. — Forebead  broad  and  prominent;  short  face,  slightly  tapering 
toward  nose,  with  full.  llesh-eolored  muzzle:  nostrils  wide  and  open;  ears  well 
set  and  well  eovered  with  hair;  horns  of  médium  size.  suiooth.  and  llesh  eol- 
ored.  coming  from  bead  at  right  anales,  eurving  forward  and  downward 
(Polled  breed  showing  complete  abseuce  of  horns  or  scurs)  ;  short.  tbick  neck, 
spreadlng  out  to  meet  shoulders;  with  full  neck  vein  ;  free  from  loóse  skin ; 
full  crest  in  mature  males. 

Abcrdcvn  Anyux. — Forebead  broad;  face  slightly  prominent  and  tapering 
toward  the  nose;  distance  from  eyes  to  nostrils  modérate;  muzzle  Üne  and 
black  in  color;  j>oll  well  detined,  pointed,  aml  witbout  horns  or  scurs;  ears 
bairy  and  well  set:  jaws  and  throat  clean;  neck  of  médium  length,  muscular, 
.ind  spreading  out  to  meet  the  Hhoulders. 

Uuhoiruy  —  Head  short.  wide,  with  broad  forebead  and  wide  nostrils;  i>oll 
llat,  with  no  evidente  of  liorna  or  scurs;  ears  with  long  hair  and  set  rather 
furtber  back  than  most  breeds.  poiutiug  upward  and  forward;  modérate  length 
of  neck.  clean,  and  íllling  well  into  Ihe  sluiulders,  with  a  top  liue  level  with  or 
slightly  higher  than  the  back. 

SHOULDERS. 

Shorthom. — Smooth  and  well  lleshed.  inclining  well  iuto  the  back:  low  set 
and  smoothly  tleshod  briskct ;  legs  straight  and  wide  apart. 

Jferefurd. — Smooth.  thickly  lleshed.  well  luid  in ;  low-set  and  broad  brisket ; 
short,  straight  legs.  wide  apart. 

Abaleen  Anyun.— Modera tely  obllque,  well  covere<l  on  blades  and  top,  with 
modérate  breadth  across  top:  brisket  deep  and  projecting  forward  s<aaewhai ; 
well  lleshed ;  legs  short,  straight,  and  squurely  placed. 

(¡ulloira  y— Vinv  and  straight:  modérate  width  at  top;  well-tieshed  legs  of 
modérate  length,  straight.  and  squurely  placed. 

BODY. 

Short horn. — Long,  wide,  dcep;  chest  with  wide-spruug  ribs;  broad  back,  with 
wide,  deep.  and  thickly  tlesbed  loin :  top  and  underline  straight.  with  deep,  full 
tlanks. 

Ihrcford.—WUW.  deep.  round,  and  full  just  back  of  crups;  ribs  well  sprung 
from  backbone,  cióse  together.  long  and  urched.  carrying  tbe  full  width  of  the 
shoulders  and  deeply  and  smoothly  eovered;  back  and  loin  broad,  straight,  and 
heavily  eovered  from  crops  to  hooks. 

Alunicen  .l/w/z/.x. — ( 'ylindrical  ;  chest  round  and  full  just  back  of  elbows;  ribs 
well  sprung,  urched  and  deep.  neatly  joined  to  the  crops  and  loins;  back  broad 
and  straight  from  crops  to  hooks,  with  strong  loins. 

(¡alloiruy. — Rectangular,  with  full  chest,  and  deep,  somewhat  llat  tened  ribs; 
straight  back  of  modérate  length ;  loins  well  ttlled. 

HIND  QUARTERS. 

Shorthorn.—  WMv  and  tbick.  Ileshed  well  down  ;  straight  from  root  of  tail  to 
hocks;  long.  wide,  level,  and  well-lleshed  rump,  with  hook  bones  well  eovered. 
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Hcreford.— Long,  straight,  muscular,  full,  deep,  and  thick ;  rump  long,  wide, 
snioeth,  and  well  covered,  carrying  widtb  in  proportion  to  width  o£  back; 
flesh  on  hooks  blending  snioothly  with  quarters ;  fleshed  well  down  the  legs. 

Aberdeen  Angus. — Deep  and  full,  thighs  thick  and  muscular  and  in  pro- 
portion ;  twist  fllled  out  well  in  its  "  seam  "  so  as  to  form  an  even,  wide  plain 
between  the  thighs;  rump  long,  full,  level,  and  rounded  neatly  into  the  hind 
quarters. 

GaUoicay  —  Long,  modera tely  wide,  and  well  tilled,  with  a  deep  and  full 
flank ;  hook  bones  well  covered  and  rump  well  fleshed  ;  tail  well  set  on  and  mod- 
era tely  thick. 

FLESH. 

ühorthorn. — Heavy,  but  sinoothly  laid. 

Hereford  —  Deep.  íirni,  smooth,  iiniforaily  covering  all  purts,  and  íree  from 
patchiness. 

Aberdecn  Aiiyus. — Deep  and  even.  without  patchiness. 
GaUoicay. — Smooth  and  tírm. 

SKIN  AND  HAIR. 

Shorthorn.— Skiu  soft  and  pliable  with  an  abundance  of  mossy  hair.  fre- 
quently  tine  ondercoat,  overlaid  with  "longer,  soft  hair. 

Hcreford. — Skin  of  modérate  thlckness,  uiellow,  pliahle.  aiul  loóse,  abun- 
dantly  covered  with  nioderately  long,  thick,  sllky  huir,  which  is  usually  curly. 

Abcrdven  Angwi.—$to\\\  inellow  and  of  modérate  thickness;  an  abundance 
of  thick,  soft  hair,  with  a  tendency  to  curl. 

GaUoicay. — Skin  inoderutely  thick  and  inellow ;  s*»ft  and  wavy,  fairly  long 
hair  with  a  mossy  undercoat. 

DISQUALIFICATIONS. 

A  calf  from  registered,  polled  parents  that  develops  horns  or 
scurs  is  not  eligible  for  registration  in  any  of  the  herdbooks  of 
the  polled  beef  breeds,  and  each  polled  breed  association  reserves 
the  right  to  cancel  the  ñame  of  any  animal  which  develops  horns 
or  scurs  after  having  been  registered.  Moreover.  the  Aberdeen- 
Angus  Breeders'  Association  will  not  register  an  individual  possess- 
ing  any  red  color  or  white,  except  when  appearing  on  the  underline 
back  of  the  navel,  and  the  Galloway  Breeders'  Association  bars 
from  registration  any  animal  with  white  above  the  underline,  or 
one  having  white  feet  or  legs. 

DUAL-PURPOSE  BREEDS. 

The  principal  dual-purpose  breeds  of  cattle  in  the  United  States 
are  certain  types  and  families  of  the  Shorthorn,  together  with  the 
Red  Polled  and  Devon.  Brahmán  or  Zebú  cattle  are  sometimes  in- 
cluded  in  this  class.  They  are,  however,  used  almost  exclusively 
for  the  production  of  beef  in  certain  restricted  sections  of  this 
country. 

The  dual-purpose  breeds  have  l>een  bred  to  produce  femules  which 
would  yield  a  good  quantity  of  milk  and  produce  offspring  which 
would  be  desirable  for  beef.    As  the  type  of  animal  necessary  for 
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the  production  of  large  yields  of  milk  is  entirely  diíferent  fruía  that 
uf  the  beef  animáis,  it  has  been  impussible  tu  produce  a  breed  which 
wuuld  cumbine  these  functiuns  and  be  uf  superiur  merit  fur  buth 
purpuses.  The  dual-purpuse  animal,  however,  may  be  a  desirable 
milker  and  at  the  same  time  produce  calves  which  make  good. 
though  nut  superiur,  beef  animáis.  As  there  has  been  a  constant 
tendency  fur  sume  breeders  tu  incline  mure  tu  the  type  uf  animáis 
producing  mure  milk,  while  others  prefer  tu  develup  the  beef  tend- 
encies,  there  has  been  and  prubably  ahvays  will  be  a  wide  variatiun 
in  the  type  uf  dual-purpuse  animáis.  They  are  nut  su  uniform  in 
cunfurmatiun  as  either  the  strictly  beef  or  dairy  breeds.  Most 
breeders  prefer  tu  use  cows  which  approach  the  dairy  type  muro 


l'iu.  1».  — MilkiiiB-Shortliurn  liull. 


nearly  than  the  beef  type  and  tu  use  a  bull  uf  the  beef  type  that 
had  a  dam  with  a  pood  milk  recurd.  The  uffspring  uf  such  cattle 
necessarily  can  nut  be  uf  su  unifurm  a  type  as  the  breeds  which  have 
but  une  function  tu  perfurm. 

The  dual-purpuse  cattle  are  pupular  with  the  small  farmer  whu 
keeps  but  a  few  cattle  and  must  depend  upun  them  tu  produce  all  the 
milk  and  butter  needed  fur  the  family  and  at  the  same  time  raise 
calves  or  steers  which  will  sell  readily  for  slaughter  purposes.  They 
have  not  been  popular  with  the  ranchman  ur  farmer  whu  raises  large 
numbors  of  cattle. 

MILKING  SHORTHORN. 

The  Milking  Shorthurn  leads  the  dual-purpose  breeds  in  nwinbers 
and  general  popularity  and  is  most  widely  distributed.  Formerly 
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development  followed  the  use  of  the  Bates  strains,  and  later  many 
crosses  containing  Scotch  blood  were  produced.  In  recent  years  im- 
provement  is  being  brought  about  by  introducing  the  blood  of  bulls 
importad  from  England,  where  the  Shorthorn  is  popular  as  a  milk 
breed. 

As  a  breed  the  Milking  Shorthorni  are  the  same  as  the  beef-bred 
Shorthorns,  being  registered  in  the  American  Shorthorn  Herd  Book. 
except  that  in  conformation  they  are  less  thick  and  blocky  than  the 
beef  Shorthorns.  Although  the  extreme  angularity  displayed  by  the 
dair}T  cow  is  not  desired,  the  develoi)ment  of  the  milking  quality  has 
resulted  in  a  type  of  Shorthorn  which  is  longer  of  limb,  higher  in 
the  ílank,  lighter  in  the  liind  quarter,  and  largor  of  barrel  than  the 


Fie.  14. — Mllklnjr-Shorthorn  cow. 

beef  type.  The  udder  extends  high  up  in  the  rear  and  well  forward, 
the  milk  veins  are  usually  very  prominent,  and  the  teats  are  médium 
lo  large  and  well  set.  The  combination  of  large,  roomy  udder,  indi- 
cating  milk-producing  ability,  and  the  broad,  straight,  level  back, 
indicating  meat-producing  tendencies,  has  given  rise  to  the  term 
kí  Doubledeck.M 

The  American  Milking  Shorthorn  Breeders'  Association  reports 
(January,  1920),  the  average  of  833  annual  milk  records  taken  from 
the  Milking  Shorthorn  yearbook  to  be  8,324.67  pounds,  while  the  aver- 
age of  386  annual  butterfat  records  is  336.03  pounds.  Since  these 
records  were  reported  as  having  been  made  under  average  farm  con- 
ditions.  and  by  cows  of  all  ages,  they  may  be  considered  representa- 
tive  of  the  .breed. 
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Although  the  Milking  Shorthorn  bulls  more  nearly  resemble  the 
beef  type  than  do  the  cows.  they  lack  depth  of  flank  and  weight  in 
the  hind  quarter,  and  are  not  so  heavily  fleshed  as  the  strictly  beef 
breeds.  The  Milking  Shorthorn  breed  has  produced  some  very 
creditable  steers,  one  of  whieh,  Clear-the-war,1'  stood  second  to 
the  champion  Shorthorn  steer  at  the  1917  International  Livestock 
Exposition.  Calves  from  Milking  Shorthorn  cows  by  beef  bulls 
usually  grow  and  fatten  well  and  make  a  good  quality  of  beef. 

Ten  bulls  that  have  greatly  influenccd  the  breed  in  the  last  15 
years  are:  General  Clay  255920.  Duke  Buttereup  160769,  Cyrus 
Clay  247916.  Henry  Clay  11*2291,  Knight  of  (llenside  247919,  Knight 
of  (ilenrose  849055.  Aliee's  Ensign  200075.  Duke  of  Edgewood 
316487.  Duke  of  (iranville  186290.  and  Milkman  321801. 

Tn  addition  to  the  American  Shorthorn  Breeders'  Assoeiation,  the 
American  Milking  Shorthorn  Cattle  Club  and  the  American  Milk- 
ing Shorthorn  Breeders'  Assoeiation  formerly  promoted  Milking 
Shorthorn  interests.  The  last  two  have  now  l>een  amalgamated 
into  the  Milking  Shorthorn  Society,  the  office  of  the  secretary  being 
at  Independence.  Iowa. 

RED  POLLED. 

The  Red-PolU'd  cattle  originated  in  England  and  were  introduced 
into  the  United  States  in  1873,  but  few  importations  were  made  until 
about  1885.  Since  that  time  many  have  been  imported.  This  is 
strictly  a  dual-purpose  breed.  and  approaches  the  ideal  of  the  dual- 
purpose  type.  Red  Polis  are  smaller  than  the  strictly  beef  breeds 
and  have  not  so  thick  a  covering  of  flesh.  Mature  bulls  weigh  from 
1,700  to  2,100  pounds  or  more,  and  the  cows  from  1,100  to  1,350 
pounds  or  more.  Ocasional ly  very  heavy  individuáis  are  found,  but 
they  are  the  exception  and  not  the  rule. 

The  cattle  of  this  breed  are  fair  grazers.  ranking  with  or  slightly 
ahead  of  the  Shorthorns.  but  not  equal  to  the  Devon  or  Hereford. 
The  bulls  are  very  prepotent  and  give  uniformity  in  offspring  when 
bred  to  native  cows.  As  with  all  dual-purpose  breeds  it  lias  been 
hard  to  fix  or  hold  a  uniform  type.  beca  use  many  breeders  incline 
to  beef  product  ion  while  others  try  to  develop  the  milking  qualities, 
to  the  detriment  of  the  beef  form. 

This  breed  has  long  been  celebrated  for  its  early  maturity,  easy 
lleshing  qualities,  and  fair  to  good  milk  flow.  The  steers  have  at- 
tracted  attention  and  sold  for  high  prices  on  English  markets  for 
years.  and  have  made  very  creditable  showings  in  this  country. 
They  make  good  daily  gains.  and  lay  on  flesh  evenly.  They  are 
usually  rather  k*  leggy  "  and  lack  the  heavy  fleshing  qualities  of  the 
beef  breeds.  The  hind  quarters  are  less  well  developed,  with  a 
tendeney  toward  a  rather  thin  thigh  and  a  high  flank  and  twist. 
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Kiu.  LO.    Etod-Polled  bull. 

The  milfeing  qualities  of  the  l>rec<l  are  fair.  Many  of  the  cows 
average  above  5,(K)()  pounds  of  milk  a  year,  testing  from  3.7  to  4  per 
cent  of  fot,  The  cows  flesh  up  readilv  wlien  <lr\\ 


Flu.  10.—  Ited-l'ullfd  cuw. 
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In  conformation  these  caltle  resemble  the  Devon.  The  color 
ranees  from  light  red  to  dark  red,  but  a  deep,  rich  red  is  preferred 
throughout,  although  a  little  white  on  tlie  udder  or  underline  along 
the  milk  veins  is  permissible.  and  a  switch  mixed  with  white  is  de- 
sired.  Any  additioual  white  markings  are  countcd  as  disqualifiea- 
tions.  The  Red  Polled  Cattle  Club  of  America  reserves  the 
right  to  cancel  the  registration  of  an  animal  which  develops  scurs 
after  having  been  admitted  to  registry,  and  the  progeny  of  such 
are  likewise  debarred  from  registration.  The  head  is  lean,  médium 
in  length,  with  a  well-defined  poli  covered  with  a  tuft  of  hair  of 
médium  length.  The  neck  is  Ionger  and  thinner  than  in  the  beef 
breeds  and  does  not  blend  with  the  shoultlers  so  nieely.  The  chest 
is  usually  well  developed  and  the  ribs  well  sprung,  but  lack  a  thiek 
covering  of  flesh.  The  barrel  is  developed  to  a  greater  extent  than 
with  the  beef  breeds  and  the  loin  and  hind  quarter  are  more  lightly 
fleshed.  The  bone  is  of  médium  size,  the  skin  is  thín,  soft,  and 
pliable  and  the  hair  is  short  and  fine,  showing  quality.  The  udder 
is  well  developed  in  the  back,  but  does  not  come  forward  well;  it 
is  "ehoppcd  offv  and  the  tendencv  is  to  develop  large  teats.  The 
milk  veins  are  prominent  and  of  fu  i  i*  size. 

The  Red  Polis  are  more  ncrvous  than  the  Shorthorn,  but  less  so 
than  the  Aberdcen  Angus.  The}'  are  a  comparatively  young  breed 
and  are  as  yet  not  so  popular  as  the  older  breeds.  As  dual-purpose 
cattle  they  are  Iiard  to  excel :  they  are  popular  in  the  Mississippi 
Valley  States  and  ha  ve  given  excellent  results  for  grading  up  the 
native  cattle  in  the  South,  but  they  have  never  been  used  to  any 
extent  on  the  western  ra n «res. 

The  Red  Polled  Cattle  Club  of  America  states  that  the  follow- 
ing  bulls  have  probably  done  inore  for  the  improvement  of  the  Red- 
Polled  breed  during  the  last  20  years  than  any  others:  Corporal  4313, 
Demon  5421,  Abbotsford  47-21,' Xailer  73<)G,  One  Price  8523,  Irwin 
8253,  Cierno  13018.  Logan  13500,  Dafter  15871,  Elgin  194G4,  Proctor 
Knott  12002,  and  Teddy's  Best  17003.  The  popular  families  in  ibis 
country  at  the  presen t  time  are  Dorothy.  Luna,  Pear,  Lillette,  Cosy, 
Heauty,  and  Constant.  The  secretary  of  the  Red  Polled  Cattle  Club 
of  America  (Inc.)  is  at  Richland  Center.  YVis. 

DEVON. 

An  American  Devon  líen!  Pook  was  published  during  the  period 
from  1SG3  to  1879,  íive  volumes  being  issued.  This  was  followed 
by  Volume  1  of  the  American  Devon  Record  in  1881,  published  by 
James  Ruckingham.  of  Zanesville.  Ohio.  When  the  American  Devon 
Cattle  Rreedcrs'  Association  was  formed,  in  lí>05.  the  American  Devon 
Record  beeame  the  ofíieial  register. 
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The  cows  are  good  milkers  and  the  steers  are  used  as  work  oxen 
or  for  beef.  Their  endurance,  intelligence,  and  gameness  made  them 
popular  as  work  oxen  wherever  they  were  tried,  and  they  ha  ve  never 
been  excelled  in  this  respect. 

Devons  are  somewhat  smaller  than  the  Red  Polled,  mature  bulls 
weighing  from  1,500  to  2,000  pounds  and  cows  from  1,100  to  1,400 
pounds  or  more.  They  are  solid  red  in  color,  white  being  permitted 
only  on  the  udder.  or  near  the  scrotum,  and  on  the  switch.  The  shade 
of  red  varíes,  but  a  rich,  bright  red  is  preferred.  In  conformation 
the  Devons  incline  more  to  the  beef  type  than  to  the  dual-purpose 
type.  They  are  cióse  coupled,  very  compact,  smooth,  and  rank  high 
in  quality  and  style.  They  ha  ve  small  bone,  which  is  hard  and  com- 
pact, giving  a  slender,  fine  leg. 

The  head  is  lean,  clean-ctit,  of  médium  length,  and  surmounted  by 
rather  long,  white  or  waxy  horns,  which  curve  upward,  forward,  out- 
ward,  and  backward  in  the  cow  and  are  almost  straight  in  the  bull. 
The  horns  of  the  steers  are  large.  long,  and  often  widespread,  usually 
being  very  white  or  waxy,  with  dark  tips.  The  neck  is  médium  in 
length,  smooth,  and  blends  nicely  with  the  shoulder.  The  body  is 
compact,  fairly  well  covered  with  flesh,  has  well-sprung,  deep  ribs, 
and  is  usually  low  set.  The  chest.  back,  loin,  and  hind  quarter  are 
usuallv  well  developed,  though  the  flank  and  twist  are  somewhat 
higher  than  in  the  beef  breeds.  The  cows  are  fair  to  good  milkers. 
giving  rich  milk,  and  nlways  próvido  an  abundance  to  produce  a 
good  calf. 

The  Devon  makes  a  slower  growth  than  any  of  the  beef  breeds, 
except  the  Cíalloway.  Though  the  steers  do  not  fatten  so  rapidly 
as  those  of  the  beef  breeds.  they  produce  meat  fine  in  texture  and  of 
good  quality.  The  fact  that  they  are  rather  slow  maturing  and 
somewhat  smaller  than  the  beef  breeds  probably  explajns  their  lack 
of  general  popularity.  In  Xew  England,  however.  the  breed  has 
proved  to  be  proíitable,  especially  on  lands  where  grazing  was  rather 
scant  or  of  poor  quality-  Devon  bulls  are  very  prepotent  and  have 
been  used  very  satisfactorily  in  grading  up  the  native  range  cattle 
in  eertain  sections  in  the  South,  especially  in  parts  of  Florida  and 
in  southern  Mississippi.  Steers  showing  considerable  Devon  blood 
have  denionstrated  their  ability  to  withstand  very  unfavorable 
conditions. 

Information  concerning  Devon  cattle  may  be  obtained  from  the 
secretary,  American  Devon  Cattle  Club,  51  Cornhill  Street.  Boston, 
Mass. 

BRAHMAN  OR  "ZEBU"  CATTLE. 

ITnder  the  ñames  Brahmán  or  Zebú  cattle  are  classed  different 
families  of  cattle  of  the  species  Bos  indicus.   Some  families  vary  so 
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in  type,  color,  size,  and  habitat  that  they  are  classified  as  sepárate 
breeds.  The  most  important  are  the  Kirshna  Valley  and  Hissar 
breeds.  These  cattle  are  classed  as  dual-purpose  animáis  in  their 
native  countries,  as  many  of  the  females  give  a  good  quantity  of 
milk.  They  are  used  quite  generally  in  India  as  milk  cows  and  are 
more  satisfactory  than  any  other  cattle  under  the  se  veré  conditions 
of  drought,  heat,  insect  enemies,  disease,  etc.  As  this  breed  lias  been 
for  more  than  3,000  years  in  a  hot  climate,  it  is  suitable  onlv  for 
the  extreme  southern  portions  of  this  country,  where  it  has  been 
developed  almost  exclusively  as  a  beef  breed. 

Brahmán  cattle  were  first  imported  in  1853  for  use  in  the  range 
áreas  in  the  South  and  Southwest,  where  other  cattle  did  not  do  well 
on  account  of  disease  and  the  attack  of  numerous  parasites,  such  as 
the  tick,  screw  worm,  fly,  and  mosquito.  Although  they  are  a  dif- 
ferent  species  from  our  common  breeds  of  cattle,  they  cross  readily 
with  them.  The  females  carry  their  calves  somewhat  longer  than 
other  cattle,  the  period  of  gestation  being  about  300  days.  It  was 
found  that  offspring  from  Brahmans  crossed  with  our  native  cattle 
were  not  only  somewhat  resistant  to  ticks,  but  were  good  rustlers, 
made  a  rapid  growth,  and  gave  a  hi«rli  dressing  percentaje  as  well. 

In  size  the  bulls  range  from  1.500  to  1.800  pounds.  and  many  of 
them  attain  a  height  of  6  feet,  while  the  cows  usually  weigh  from 
1,100  to  1,400  pounds.  The  various  families  of  these  cattle  have 
different  colors,  although  each  family  has  a  fixed  color.  The  colors 
are  puré  white.  creamy  white,  silvenT  gray,  red.  and  dark  brown 
approaching  black:  the  silvery  gray,  with  dark  fawn  on  shoulders 
and  neck,  and  the  creamy  white  are  the  most  popular.  Many  of  the 
animáis,  however,  have  brindle  stripes  on  the  body. 

The  distinguishin g  characteristics  of  the  breed  are  the  large  hump 
on  the  withers,  the  large,  loóse  folds  of  skin  forming  the  dewlap 
and  the  navel,  the  long,  drooping,  pendulous  ears.  and  the  extremely 
tough  hide  with  scanty  ha  ir  covering  and  abundant  oil  secretion  hav- 
ing  a  peculiar  odor.  The  head  is  also  characteristic  of  this  breed, 
as  it  is  long,  with  a  forehead  which  recedes  from  the  eyes  to  the 
horas,  while  the  horns  forming  the  brow  are  prominent.  The  head 
tapers  gradually  from  the  eyes  to  the  nostrils ;  the  horns  are  dark, 
short,  straight,  heavy  at  the  base,  and  point  upward  and  backward. 
The  ears  are  very  long,  drooping,  thin,  and  oily,  frequently  almost 
devoid  of  hair.  The  eye  is  mild  and  sleepy,  but  changes  quickly 
in  expression  when  the  animal  is  aroused.  The  neck  is  of  médium 
length  and  has  heavy  folds  of  skin  forming  an  overdeveloped  dew- 
lap with  fullness  at  the  throat.  The  body  is  deep  but  rather  narrow ; 
the  hips  are  long,  sloping,  and  narrow,  and  the  rump  often  droops 
toward  the  tail.    Extreme  depth  of  flesh  is  quite  characteristic  of 
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the  breed.  The  le«rs  are  lon«r.  tapering,  and  show  a  strong  bone 
free  from  roarseness.  A  very  heavy  sheath  is  developed  and  in  oíd 
bulla  often  liangs  o  inchea  or  moro  helow  the  bellv. 

The  hump  is  largo  in  the  niales,  attaining  a  hcight  of  from  12  to 
1G  inches.  but  is  not  so  largo  in  the  females.  Thia  hump  is  not  made 
up  of  reserve  fat  but  is  largely  muscle.  The  lialf-hred  males  may 
ha  ve  a  modera  tely  developed  hump,  but  the  half-bred  females  ha  ve 
none.  The  second  generation,  however,  possessos  the  hump,  witíi 
other  Brahmán  characteristics.  Animáis  which  have  as  little  as 
one-sixteenth  Brahmán  blood  usually  show  soine  Brahmán  char- 


Fir..  lft. — nrnhtnnn  Inill. 


aetcristies.  ospeoiallv  in  the  simpe  of  the  hoad  and  the  loóse  tolda  of 
skin  forniiiig  the  dcwlap  and  navel. 

Thcse  eattlc  stand  heat  well  and  have  greilt  endiirance.  niciving 
readily  in  a  fast  walk  or  trot.  They  malee  good  work  steers  if 
liandled  constantly  by  one  driver.  They  have  a  nervous  disposition, 
and  considerable  trouble  is  encountercd  when  drivera  are  frequcntly 
ehanged.  When  raised  in  small  herds  and  handled  eonstantly  they 
beeome  quite  gentío,  but  when  handled  under  rango  eonditions  they 
become  wild  and  take  fright  readily. 

Tlie  oil  serreted  by  the  sebaceous  glands  of  the  skin  is  of  a  peculiar 
odor  and  gives  the  skin  a  soft.  oily  feeling.    This  peruliarity.  rom- 
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bined  with  thc  seant  eovering  of  ha  ir  and  the  extremely  tough  hide, 
affords  the  animáis  considerable  protection  from  ticks,  mosquitoes, 
screw  worms,  etc.  It  is  also  from  these  peculiaritics  that  the  state- 
ment  is  frequently  mude  that  the  purebred  cattle,  or  even  the  grades, 
possess  a  certa  i  n  immunity  from  tick  fe  ver.  Their  ability  to  with- 
stand  drought  conditions  and  to  make  rapid  «rains  under  favorable 
conditions  on  the  range  has  gained  them  considerable  favor  in  many 
sed  ions. 


Pía.  20. — BrabmuD  heifer. 


While  the  valué  of  the  crossbred  Brahmán  cattle  as  Peedcr  stock  lias 
not  been  fully  determined,  it  is  general]?  thought  that  under  favor- 
able conditions  thev  will  be  satisfactoi  v.  althou«rh  this  factor  will 
doubtless  be  determined  in  the  near  future. 

The  work  of  developing  the  Brahmán  and  the  crosshreds  for  beef 
is  being  carried  out  in  the  Gulf  coast  section,  principally  in  Texas 
and  to  BOme  extent  in  Florida,  where  at  present  are  to  be  found  most 
of  the  Brahmán  cattle  in  the  United  States. 
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How  To  Do  It 

DO  YOU  want  practical  suggestions  on  how  to  build 
a  silo,  a  hog  house,  a  poultry  house,  a  pota  to-s  tora  ge 
house,  or  how  to  make  a  fireless  cooker,  or  other 
farm  convenience.  Are  you  seeking  ideas  on  how  to 
prepare  vegetables  for  the  table,  how  to  care  for 
food  in  the  home,  how  to  bake  bread  and  cake  and 
other  appetizing  foods  in  an  efficient  and  economical 
manner?  Is  there  some  practical  question  about 
your  corn  or  wheat  or  cotton  or  other  crops,  or  about 
your  poultry  or  live  stock,  to  which  you  are  seeking 
an  answer?  The  answers  to  thousands  of  such  ques- 
tions  and  practical  suggestions  for  doing  thousands 
of  things  about  the  farm  and  home  are  contained 
in  over  500  Farmers*  Bulletins,  which  can  be  ob- 
tained  upon  application  to  the  División  of  Publica- 
tions,  United  States  Department  of  Agriculture, 
Washington,  D.  C. 


WASHINGTON  :  ÜOVFRNMENT  PRISTINO  OFFICE  t  1*21 
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Octobcr26.  1914.  ^51 

GOLDENSEAL  UNDER  CULTIVATION. 

By  Waltkr  Van  Flkkt, 
PhpaMoffM,  Drug-Plaut  and  Poimnums-I'ía n i  Invcxtigations. 

DESCRIPTION  OF  THE  GOLDENSEAL  PLANT. 

Goldenseal.  known  botanieally  as  II yd mutis  canademis,  is  a  peren- 
nial,  with  a  short,  yellow  rootstock  prominently  marked  with  seal- 
like  depressions  caused  by  the  falling  away  of  the  annual  stems.  A 
great  many  popular  ñames  have  l)een  giren  the  plant  in  tlie  past,  but 
goldenseal  and  hydrastis  are  now  most  coinnionly  used. 

The  steins  of  goldenseal  grow  to  a  foot  or  more  in  height  and  bear 
two  (or  rarely  three)  Large,  slightly  hairy,  five-parted  lea  ves.  The 
stems  are  pnrplish  and  hairy  above  ground,  but  below  the  soil  sur- 
face  they  are  yellow,  like  the  roots. 

In  early  May.  before  the  leaves  are  fully  developed,  a  single,  small, 
greenish  white  flower  appears  on  a  short  branch,  or  rather  on  the 
continuation  of  the  stem  above  the  upper  leaf.  This  flower  develops 
into  a  berrylike  fruiting  head.  bright  red  in  color  when  fully  ripe 
and  much  resembling  a  large  raspberry.  Each  fruit  may  contain 
10  to  30  black  seeds,  somewhat  smaller  than  buckwheat  grains.  Sev- 
eral  stems  are  commonly  scnt  up  by  thc  stronger  rootstocks,  but  as 
a  rule  only  one  flower  head  is  developed.  In  oíd  clumps,  as  well  as 
on  young  and  weak  planto,  there  are  many  steins  which  bear  a  single 
leaf  but  no  flower.  The  stems  and  leaves  usuallv  die  down  soon 
after  the  fruit  ripens,  but  in  moist  seasons  favorable  to  late  growth 
they  mav  j)ersist  until  frost.  Winter  Ouds.  generally  two  in  number, 
form  near  the  base  of  each  stem.  These  buds  perpetúate  the  growth 
next  season,  but  as  a  rule  only  one  bud  starts  in  the  spring.  the  others 
acting  as  a  reserve  in  case  of  accident. 

The  fresh  rootstock  is  rarely  over  2  inches  in  length  and  is  about 
three-fourths  of  an  inch  in  thickness,  giving  forth  at  the  sides  a 
profusión  of  fibrous  yellow  roots  a  foot  or  more  in  length  (fig.  1). 
It  contains  a  considerable  quantity  of  yellow  juice.  rather  rank  in 
odor,  which  was  formerlv  used  as  a  dve.    When  dried,  the  rootstoc^k 

Notr. — This  bulletin  is  of  iiitcnst  to  rvsioVnts  of  Ohio,  Indiana,  Wrat  Virginia,  Ken- 
tucky,  and  adjoining  StnU-s. 
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slirinks  to  about  one-fourtli  of  an  inch  in  diameter,  beeoming  hard, 
knottv.  and  wrinkled.  The  dried  rootlets  are  verv  brittle  and  break 
awav  from  the  rootstock  unless  carefullv  handled.  This  "finen" 
as  it  is  commerciallv  tenncd,  has  eqiial  medicinal  valué  with  the  root- 
stock. but  realizes  only  about  half  the  price  when  separated  from  it. 

HABITAT  AND  RANGE. 

Goldenseal  is  native  to  open  woodlands  where  there  is  ampie 
shade,  good  natural  drainage,  and  an  abundance  of  leaf  mold.  Its 

ra n ge  is  from  southern  New  York 
and  Ontario  west  to  Minnesota  and 
south  to  (¡eorgiu  and  Kentuckv. 
aseending  to  higher  altitudes  as  its 
southern  limite  are  approached. 
The  most  abundant  centers  of  dis- 
tribution  miv  in  Ohio,  Indiana, 
West  Virginia,  and  Kentucky. 

In  its  natural  situations  golden- 
seal  often  grows  in  dense  patches 
of  considerable  área,  spreading 
through  the  loóse  mold  by  means 
of  root  buds  whieh  form  irregu- 
larly  on  the  long  íibrous  roots  that 
penétrate  the  soil  in  all  directions, 
the  growth  following  chieíly  the 
Unes  of  least  resístante,  as,  for  ex- 
ample,  a  long  the  sides  of  decayed 
fallen  trees  or  in  the  spaces  l>e- 
tween  loóse  rocks  (fig.  2).  The 
rootstoeks.  too,  deeay  with  age  and 
break  up  into  severa  1  growing 
points,  whieh  eventually  form  in- 
dependent  plants. 

COMMERCIAL  HISTORY. 

(¡oldenseal  was  commonlv  used 
by  the  Indians  and  early  settlers 
of  eastern  North  America  as  a  reni- 
ño, i.  Matm.  riKit  «f  iwicionmui.  edy  for  sore  iiiouth  and  inílamed 
eves,  and  also  as  a  bitter  tonie  in  stomach  and  liver  troubles,  but 
there  was  little  comniereial  demand  for  the  root  until  about  18C»0. 
Sincc  that  time  its  use  has  become  world-wide.  though  by  far  the 
greater  quantity  of  the  crude  drug,  both  wild  and  cultivated,  is  con- 
sumed  in  this  countrv. 

ITntil  about  the  year  1880  the  prices  paid  for  crude  goldenseal 
rarelv  ranged  over  8  to  1*2  cents  a  pound.  these  prices.  as  a  matter  of 
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course.  I >ei ii <j  based  en  the  actual  cost  of  collecting  ftilíl  ruring  ¿he 
material  in  the  localities  where  it  most  abounded.  In  1890,  however. 
the  approaching  scarcity  uf  the  root  was  manifested  by  rising  priees. 
and  at  the  cióse  of  the  next  decade  the  cost  liad  ad\  anced  to  an  a  ver- 
age  of  58  cents  a  pound.  Early  in  1004  the  price  passed  the  dolía  r 
mark,  the  year  closing  with  wholesale  quotations  varying  from  $1.3H 
to  $1.50. 

It  is  coinmonlv  thoiight  that  the  wild  root  is  now  so  near  extermi- 
nation  throughout  the  greater  part  of  its  range  that  it  can  never 
again  prove  an  important  factor  in  the  market  Natural  reproduction 
is  slow,  even  under  the  most  favorable  conditions.  and  the  planta  are 


Fio.  lí. — OoMenspiil  in  foros!  urowth,  fntir  yonrs  oíd. 


siuguiarly  dcfeuseless  against  the  encroachment  of  the  more  vigoroun 
vegetation  which  invades  forest  Landa  that  are  disturbed  by  clearing 
and  pasturage. 

With  the  exception  of  slightly  retrograde  fluctuations  in  11)12. 
which  were  apparently  the  direct  result  of  overcollection,  there  has 
l>een  a  steady  ad vanee  in  the  price  of  the  dried  root,  both  wild  and 
cultivated.  The  priees  paid  to  growers  and  collectors  of  goldenseal 
for  the  last  three  years  have  ranged  from  £:>  to  SI.-J5  ¡i  pound.  and 
these  priees  are  thonght  to  aíford  a  fair  hasis  of  profit  in  goldenseal 
culture,  even  after  taking  into  consideration  the  rather  exacting 
requirements  of  the  plant  and  its  relatively  slow  progress  toward 
commercial  maturitv. 

« 
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QUANTITY  OF  ROOT  CONSUMED. 

Reliable  statistics  of  goldenseal  production  are  not  available,  but 
the  best-informed  drug  traders  estímate  the  quantity  consumed  at 
200,000  to  300,000  pounds  annually,  about  one-tenth  of  which  is 
exported. 

Beca  use  of  its  increased  cost  and  probable  competition  witb  new 
remedies,  goldenseal  may  not  ad vanee  in  favor  as  rapidly  in  the 
futuro  as  it  has  in  the  recent  past.  but  it  can  be  regarded  as  a  natural 
drug  of  proved  valué  quite  sure  to  hold  its  own  place. 

PRODUCTJON  OF  GOLDENSEAL. 

In  commerce  and  in  culture  goldenseal  is  closely  associated  with 
nativo  ginseng,  as  both  grow  in  essentially  similar  locations  and 
have  long  been  colleeted  by  the  same  drug-root  hunters.  When, 
therefore,  the  cultivation  of  goldenseal  began,  about  10  years  ago,  it 
was  naturally  takcn  up  by  the  ginseng  growers,  who,  because  of 
several  years'  experienee  in  growing  ginseng,  were  well  informed 
concern ing  the  needs  of  woodland  ])lants.  While  the  cultural  re- 
quirements  of  goldenseal  are  very  similar  to  those  of  ginseng,  golden- 
seal appears  on  the  whole  to  be  the  less  difficult  plant  to  grow.  The 
seeds,  when  properly  treated,  grow  the  f olio w ing  season.  The  roots 
are  rarely  injured  by  mico,  which  occasion  considerable  local  losses 
to  ginseng  growers.  and  the  plant.  as  a  whole,  appears  to  be  far  less 
subject  to  disease.  Compared  with  ordinary  garden  crops,  however, 
goldenseal  is  not  an  easy  plant  to  grow.  but  requires  special  care  and 
suitable  conditions  at  all  stages  of  its  development. 

PREPARATION  OF  THE  SOIL. 

The  soil  in  which  goldenseal  is  grown  should  be  well  fertilized, 
and  preferably  by  the  use  of  decaying  vegetable  inatter.such  as  woods 
soil  and  rotting  forest  lea  ves,  which  should  be  well  worked  in  to  a 
depth  of  10  inches  or  more.  l\aw  bone  meal  and  cottonseed  meal  are 
favorable  in  their  action  and  have  also  the  great  advantage  of  not 
introducing  weed  seeds.  Roth  may  be  applied  at  the  rato  of 
half  a  pound  to  each  s<juare  yard  of  bed  surface,  or  something  over 
1  ton  to  the  acre.  The  best  means  of  supplying  the  indispensable 
element,  potash.  appears  to  be  in  the  form  of  the  sulphate.  using  2 
ounces  to  the  square  yard,  or  000  pounds  per  acre.  Acid  phosphate, 
or  dissolved  rock,  and  the  various  commercial  fértil izer  mixtures  con- 
taining  it  do  not  appear  to  suit  goldenseal.  ñor  do  wood  ashes,  prob- 
al)ly  on  account  of  the  neutral izing  eft'ect  of  their  lime  content. 
These  fértil izers— lea f  mold.  bone  meal.  cottonseed  meal,  and  sul- 
phate of  potash — when  possible  should  be  well  mixed  with  the  soil 
two  weeks  or  more  before  setting  the  plants.   If  needed,  smaller  quan- 
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tities  may  be  applied  snbsequently  as  top-dressings  and  lightly 
worked  in. 

Thoroughly  rotted  stablo  manure  applicd  in  early  spring  as  a 
mulch  or  incorporated  into  the  soil  before  planting  greatly  stimnlates 
growth,  but  sometimos  it  appears  to  favor  the  decay  of  the  crowns 
and  frequently  introduces  troublesome  weeds.  For  these  reasons  it 
is  little  used  by  the  more  experieneed  growers. 

If  the  soil  is  of  cióse  texture,  leaf  mold  should  be  used  with  great 
liberality,  a  covering  4  inches  deep,  with  an  additional  inch  or  two  of 
sand,  being  not  too  much  to  incorpórate  when  preparing  the  beds. 

For  seed-bed  purposes  sufficient  sand  and  leaf  mold  should  be  used 
to  prevent  baking  after  heavy  rains,  but  it  is  best  to  omit  áll  other 
fertilizing  material.  Seed  beds  need  not  be  worked  deeper  than  6 
inches.  as  it  is  not  desi  rabie  to  ha  ve  them  settle  to  any  great  extent. 

Plant  beds  should  be  formed  suíficientlv  hiírh  in  the  center  to  shed 
rain,  but  it  is  perhaps  not  well  to  make  them  extremely  convex  for 
the  purpose  of  gaining  greater  planting  sur  face,  as  the  steep  slopes 
dry  out  too  rapidly.  Plants  may  l>e  set  0  to  8  inches  apart  each  way, 
covering  the  rootstocks  about  2  inches  deep.  Seedlings  and  root 
cuttings  may  be  set  3  inches  apart  at  first  and  afforded  greater  space 
when  next  transplanted. 

PROPAGATION. 

(ioldenseal  is  propagated  by  means  of  seeds,  by  división  of  the 
rootstocks  at  the  dormant  period,  and  by  buds  or  young  plants  formed 
from  the  stronger  fibrous  roots.  Of  the  three  methods,  división  of 
the  rootstock  is  perhaps  the  one  most  frequently  used,  as  two  or  more 
buds  usually  form  near  the  scar  left  by  the  stem  when  the  top  decays 
after  the  summer's  growth,  and  it  is  only  necessary  to  cut  apart  the 
rootstock,  tnking  care  that  a  few  good  roots  are  secura!  with  each 
bud  or  growing  point.  The  portions  of  the  rootstocks  with  the  ac- 
companying  rootlets  which  do  not  possess  buds,  or  "cves,''  may  be 
dried  for  market.  It  is  the  usual  practice  when  digging  beds  of 
cultivated  goldenseal  or  when  handling  the  f  resh  wild  root  to  use  for 
replanting  all  buds  that  can  be  spared  from  the  drying  stock.  From 
rootstocks  of  marketable  age  an  increase  of  200  to  300  per  cent  of 
propagating  material  may  thus  usually  be  had  and  a  fair  surplus  of 
root  left  for  drying.  When  used  for  purposes  of  propagation  only, 
the  beds  may  be  dug  over  each  year  and  the  rootstocks  dividecT,  thus 
obtaining  under  favorable  conditions  an  increase  of  about  100  per 
cent. 

KOOT-BUO  PROPAGATION. 

The  buds  and  plants  which  form  on  the  stronger  fibrous  roots  are 
very  irregularly  distributed  and  oceur  from  2  inches  to  a  foot  from 
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the  rootstock.  Xaturally  they  are  most  abundant  on  the  roots  of 
plants  which  ha  ve  not  been  disturbed  for  several  vears  and  whieh 
in  time  form  the  matted  growths  that  are  found  in  undisturbed  wild 
colonies  and  in  oíd  beds  nnder  cultivation.  These  plants  are  usually 
quite  small,  but  may  l>e  half  an  inch  or  more  in  height.  The  larger 
ones  may  be  plantee!  with  the  main  crop,  while  the  smaller  ones  are 
best  set  nnder  shade.  about  3  incites  apart.  They  may  !>e  placed  in 
boxes  or  in  beds  of  prepared  light  soil  with  a  good  proportion  of 
leaf  mold,  where  they  may  be  allowed  to  grow  until  large  enough  to 
transplant  to  the  regular  beds.  The  plants  should  be  dibbled  in. 
with  the  growing  point  an  inch  or  so  l>elow  the  surface.  Under  ordi- 
narv  conditions  the  vield  from  root  buds  should  add  from  50  to  75 
per  cent  of  the  annual  increase.  These  buds  are  often  quite  obscure 
in  form.  but  practically  any  healthy  thickening  on  a  goldenseal  root 
may  be  expected  to  produce  a  plant  if  given  a  fair  chance. 

I'KOPAOATIOX   1»Y  SEED. 

The  earlier  goldenseal  growers  <lid  not  greatly  favor  propagation 
by  seeds.  which  are  ratber  scarce  in  nature,  owing  to  the  dense 
growth  of  many  of  the  wild  stands  and  the  frequent  destruction  of 
the  ripening  berries  by  l)irds  and  forest  animáis.  The  seeds  when 
gathered  were  often  allowed  to  dry  before  they  were  planted,  or  they 
became  injured  by  too  rapid  fermentation  of  the  fleshy  coatings  if 
stratified  with  a  scantv  amount  of  sand  or  similar  inert  material. 
Plantings  in  forest  seed  beds  appeared  to  give  poor  results,  owing  to 
various  <listurbing  causes,  even  when  the  seeds  were  in  good  condi- 
tion.  Under  cultivation,  however,  seeds 'are  freely  produced,  owing 
to  the  better  spacing  of  the  plants  and  their  security  from  birds  and 
animáis:  and,  if  properly  handled,  they  should  germinate  with  vigor 
the  following  spring,  or  earlier  if  sown  under  glass. 

The  berries  or  seed  heads  should  be  picked  as  soon  as  they  begin 
to  show  color,  and  when  a  sufficient  quantity  has  been  obtained  it  is 
probably  best  to  knead  them  in  a  bag  or  run  them  through  a  fruit 
squeezer  set  so  as  not  to  crusli  the  seeds.  thus  getting  rid  of  the  fer- 
mentable  materials  in  the  juice  and  pulp.  The  residue,  consisting 
of  the  skins  and  seeds,  may  l>e  mixed  with  ten  times  its  bulk  of  sand 
oí-  sifted  woods  soil  and  stratified  in  well-drained  pots  or  boxes. 
These  should  be  covered  with  fine  wire  netting,  to  exelude  vermin, 
and  kept  in  a  cool,  moist  cellar  or  buried  in  the  soil  in  a  shady  place 
free  from  stand ing  water.  The  soft  parts  soon  rot  away,  leaving  the 
seeds  in  their  naturally  moist  condition,  fresh,  plump,  and  bright. 

The  seeds  may  be  sown  in  October  in  a  well-prepared  seed  bed  con- 
taining  a  large  proportion  of  sifted  woods  soil  worked  in  to  a  depth 
of  (>  inches.  They  may  be  scattered  broadeast  with  the  stratifying 
material  or  sifted  <uit  and  dropped  one-half  inch  apait  in  rows  about 
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G  inches  npart.  The  seeds  should  then  be  pressed  into  the  moist  soil 
with  the  fíat  sitie  or  edge  of  a  board  and  covered  with  fine  leaf  mold 
to  the  depth  oí  an  indi.  Burlap  or  oíd  fértil  izer  saeks  make  a  verv 
good  winter  covering  for  the  beds.  keeping  in  the  moisture  and  pro-- 
tecting  the  seeds  írom  being  washed  ont  by  the  drip  from  boughs. 
or  írom  laths  ií  under  artificial  shade.  A  muleh  oí  lea  ves  or  moss 
may  be  placed  over  the  burlap  during  verv  frosty  weather  to  lessen 
the  danger  oí  heaving.  Seed  beds  should  be  espeeially  well  protected 
against  the  encroachnient  of  moles  or  mice  by  means  oí  slates.  boards, 
or  wire  netting  set  deep  in  the  gronnd.  and  should  also  be  protected 
against  trampling,  as  the  sprouting  seeds  are  readily  injured  bv 
disturbance. 

Should  the  quantity  oí  seeds  gathered  at  any  one  time  appear  too 
small  íor  pressing.  the  berries  may  be  partially  dried  and  stratified 
with  a  large  quantity  oí  nearlv  dry  soil  or  sand.  thus  avoiding  the 
intense  íermentation  that  may  occur  when  the  íresh  íruits  are  strati- 
fied with  only  a  small  quantity  of  inert  material.  On  no  account 
should  the  seeds  be  allowed  to  become  entirely  dry.  as  they  will  then 
probably  íail  to  germinate.  even  under  the  best  conditions.  For 
stratifying  the  seeds.  the  half-dried  berries  or  seeds  should  be  dis- 
posed  in  altérnate  layéis  with  sand  or  mold,  the  laver  oí  mold  being 
made  much  the  thicker.  The  receptarles  shoidd  occasionally  be 
examined  to  ascertain  whether  the  contents  are  likely  to  dry  out. 

When  goldenseal  seed  is  sown  in  the  open.  whether  under  lath 
shade  or  in  the  íorest  seed  bed,  the  seedlings  during  the  first  season 
rarely  get  beyond  the  seed-leaí  stage.  the  true  leaves  appearing  the 
following  spring  (fig.  3).  Ií.  however.  the  seeds  are  planted  under 
glass  at  the  beginning  oí  the  year  and  ha  ve  night  temperatures  oí 
about  o.")0  F..  with  a  proportionate  rise  during  the  day  and  adequate 
shade  in  the  íollowing  summer,  suñicient  ]u*ogress  may  be  made  bv 
the  cióse  of  the  season  to  dcvelop  good-sized  leaves,  with  rootstocks 
large  enough  to  plant  out  in  the  l>eds. 

In  the  experiments  of  the  Department  of  Agriculture  there  have 
been  grown  in  a  single  10-inch  pot.  in  10  months.  as  many  as  50 
vifirorous  seedlincrs  (ñu.  4).  with  írom  one  to  three  buds  to  a  sinirle 
rootstock  and  with  roots  more  than  a  íoot  in  length  (fig.  5).  These 
seedlings  were  grown  from  properly  stratified  seeds  which  were  col- 
lected  in  August  and  sown  the  first  week  in  the  following  January 
in  a  compost  of  equal  parts  oí  leaf  mold  and  loamy  garden  soil. 

Low  greenhouses,  such  as  are  used  íor  growing  ordinary  vegetable 
plants  in  midwinter  and  earlv  spring.  would  afford  congenial  condi- 
tions  for  goldenseal.  Since  greenhouses  oí  this  type  may  be  built  at 
small  cost,  it  may  be  questioned  whether  such  glass  protection  for 
the  seedlings  would  not  be  a  real  economy,  considering  the  saving 
in  time  and  the  gain  in  vigor  of  the  plants. 
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When  collectecl  in  small  quantities.  the  fresb  berríes  muy  be  broken 
ftpart  and  at  once  planted  in  pots  or  seed  beds,  or  the  seeds  may  be 
washed  out  and  immediatelv  planted,  but  the  results  are  rarely  as 


Fl<!.  .'1. — fioldenseal  plant  jjrown  undor  a  lalli  ulied,  srcoml  yt>ar. 


<;ood  as  when  the  seeds  are  stratiíied.  ()n  no  account  should  the 
berries  be  planted  whole.  as  the  scedlin*rs,  if  they  come  np  well,  will 
be  too  crowded  for  satisfactory  development. 


ed  by  Google 


SHADE. 

When  well  established  in  favorable  soil  goldenseal  will  endure 
nearly  full  sunlight,  l)iit  for  satisfactorv  growth  it  requires  about 
75  per  cent  of  shade  in  summer,  thougli  much  less  will  answer  in 
spring.  In  other  words,  three-fourths  of  the  snn's  rays  should  be 
excluded  in  summer,  either  by  forest  shade  or  by  structures  of  eon- 
venient  height  eovered  with  laths,  cloth.  brush,  or  linea  Buffieient 
for  the  purpose.  In  northern  sections  less  shade  is  thought  neces- 
sarv  than  in  southern  local ities.  The  shade  should  be  open  to  the 
north  and  also  to  the  east  in  order  to  pennit  the  greatest  amount  of 
ventilation.  but  should  be  OOvered  at  the  top  and  on  the  south  and 


I'h;.  4. — «¡((lilt-nscal  sct-dlln^s  Krro\vn  umlcr  ulass,  Üvo  uiouth.s  from  sowin};. 


west  sides  with  brush.  boards.  or  laths  so  spaced  as  to  exelude  about 
three-fourths  of  the  sunlight.  Yerv  heavy  burlap  has  been  used  with 
fair  success  for  shading  woodland  planta,  but  thin  or  ordinarv  inus- 
lins  do  not  intercept  enough  light,  while  they  frequentlv  appear  to 
retain  heat  to  an  injurious  degree.  In  the  Xorth,  where  ojhmi  con- 
struction  is  preferred,  use  can  lie  inade  of  grapevines,  Lima  beans,  or 
inorning-glories.  which  niay  be  ]>lanted  on  the  south  and  west  sides 
and  allowed  to  rUD  on  wire  netting,  thus  furnishing  shade  during  the 
bright  sunnner  months;  but  the  grapes  at  least  should  stand  at  some 
distance  from  the  arbor.  in  order  that  the  feeding  roots  may  not 
interfere  with  the  goldenseal. 
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Tliere  are  many  methods  of  obtnining  the  necessary  shade,  the 
most  coinnion  being  to  set  posts  of  durable  wood  íinnly  iu  the  ground 
8  feet  apart  each  way,  rising  to'about  7  feet  in  height  above  the  soil  sur- 
face.  Scantlings  2  by  4  inches  in  size  are  nailed  on  top  of  the  posts, 
running  the  long  way  of  the  shed.  The  shade  is  usually  provided  in 
sections  4  b}-  8  feet  long,  using  common  4-foot  laths  or  slats  nailed 
ou  strips  2  by  2  inches  and  8  feet  long.   The  laths  should  be  spaced 

from  one-fourth  to  one-half  inch 
apart,  according  to  the  locality, 
whether  in  the  Xorth  or  in  the 
South.  These  sections  of  the  shad- 
ing  structure  are  laid  on  top  of  the 
2  by  4  inch  runners  and  are  so 
nailed  or  tied  to  the  posts  that  the 
laths  run  nearlv  north  and  south, 
thus  giving  the  plants  below  the 
benefit  of  constantly  alternating 
light  and  shade.  When  the  sec- 
tions are  wired  or  tied  instead  of 
being  nailed  fast  to  the  runners, 
they  may  be  taken  oíT  and  stored 
during  the  winter,  thus  adding 
greatlv  to  their  durabilitv  and 
avoiding  daniage  to  the  sheds  from 
heavy  snowfalls. 

For  covering  the  seed  beds  a 
rather  low  shade  is  desirable,  in 
order  to  prevent  the  washing  out 
of  the  seeds  by  the  drip  from  the 


laths.  Poultrv 


nettmg 


covered 


Piti. 


-I'ot-grown  root  of  «oldenseal, 
lo  moni  li.;  oíd. 


with  brush,  straw,  litter,  or  bur- 
la j),  made  light  iu  spring  and 
denser  as  the  sun  gains  power, 
answers  the  purpose  very  w^ll. 

The  beds  under  shade  are  made 
about  4  feet  wide  and  preferably 
run  east  and  west.  being  so  placed 
that  the  drip  from  the  ends  of  the 
laths  avíII,  to  a  great  extent.  fall  in  the  paths.  The  sides  of  the  beds 
are  usually  made  of  12-inch  boards  set  at  least  8  inches  in  the  ground 
to  keep  out  moles  and  held  in  place  by  small  stakes.  The  soil  should 
be  fairlv  light  and  so  well  drained,  naturallv  or  artificiallv,  that 
water  can  at  no  time  remain  on  the  surface  of  the  beds.  Should 
artificial  drainage  seem  necessary,  one  or  more  lines  of  small  tiles 
may  be  placed  under  each  bed.  discharging  at  points  low  enough  to 
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carry  away  all  8111-1)1118  soil  water.  The  soil  should  be  in  good  tiltil 
and  rich  cnough  t<>  grow  at  least  ordinary  vegetables  without  tlie 
addition  of  strong  mam  iros. 

VENTILA  TION. 

Forest  plantings  secure  the  natural  ventilation  whicl»  is  required 
by  the  goldenseal  plant,  and  in  all  artificial  shading  provisión  must 
be  inade  for  the  free  circulation  of  air.  particularly  in  moist  or 
cloudy  weather.  Protection  from  direct  sunlight  overhead  and  on 
the  south  and  west  is  all  that  is  needed.  The  northorn  and  eastern 
aspects  of  all  shading  structures  should.  as  a  rulo,  bo  opon,  and  when- 
ever  possible  the  air  movement  should  be  unobstruoted  by  near-by 
buildings  or  plantillas  otlier  than  those  furnishing  the  necessary 
shade.  The  height  of  lath  houses  or  other  shading  appliances.  exeept 
in  the  case  of  seed-bed  protection.  should  be  suflicient  to  allow  a  good 
circulation  of  air  and  also  a  convenient  working  space.  Seven  fcet  of 
clearance  above  the  path  levéis  is  suflicient  for  the  purpose.  Tn  ex- 
posed  situations  a  windbreak  of  timher,  trees.  or  shrubbery  a  few 
feet  from  the  shading  structurc  in  the  direct  ion  of  the  prevailing 
windstorms  mav  be  of  great  service  in  preventing  damage  to  the 
tender  growth  without  great ly  reducing  the  \  entilation  requirements. 

MULCHING. 

Sumnier  mulches  of  buckwheat  hulls  or  well-rotted  hiekory.  niaple. 
or  basswood  sawdust  are  especially  favorable  for  seed  beds  and 
young  plants.  as  such  material s  greatly  conserve  the  soil  nioisture 
and  prevent  much  weed  growth.  Sawdust  from  pine  or  oak  is  not 
favored.  Of  more  iniportance.  however,  is  the  winter  mulch  of 
lea  ves,  bean  vines.  cowpea  hay.  or  other  coarse  litter  not  containing 
weed  seeds  or  material  attractive  to  mice.  as  it  lcssens  heaving  and 
the  undue  frosting  of  the  crowns.  and  as  a  protection  from  the  dry- 
ing  winter  winds  it  is  quite  in  accordance  with  the  natural  wood- 
Iand  conditions.  Winter  mulches  are  particularly  necessary  for 
seed  beds,  4  or  5  inches  of  lea  ves  or  their  equivalent  in  litter  being 
ampie  for  the  severest  clima  tes,  while  less  is  needed  in  the  South. 
As  a  rule,  the  material  need  not  be  placed  in  position  until  actual 
freezing  is  imminent.  and  should  be  removed  in  the  spring  befo  re  the 
first  shoots  come  through  the  soil. 

ATTENTION  REQUIRED. 

Aside  from  keeping  the  beds  free  from  weeds  and  other  interfer- 
ing  vegetatioft  at  all  times  during  the  growing  season,  goldcnseal 
needs  little  attention.  Tf  loóse  mulches  of  fine  materials.  such  as 
buckwheat  hulls  or  oíd  sawdust.  are  used.  thev  mav  be  allowed  to 
rema  i  n  during  the  summer  and  will  go  far  toward  the  suppression 
of  weed  growth.    If  the  mulch  is  thin  and  the  soil  shows  signs  of 
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crusting  during  dry  weather.  the  eaith  muy  be  lightly  stirred  with  a 
suitable  tool,  but  deep  culture  at  any  time  is  likely  to  do  more  harm 
than  good  by  breaking  up  the  mat  of  fibrous  roots  that  run  near  th« 
surface. 

Goldenseal  has  a  relatively  short  growing  season,  and  its  growth 
may  l>e  seriously  checked  by  untimely  droughts.  Liberal  applica- 
tions  of  water  at  sueh  critical  times — applying  enough  at  once  to 
soak  the  beds  thoroughly — may  make  the  difference  between  partial 
failure  and  a  successful  season's  growth.  Growers  of  goldenseal 
may  well  consider  the  advantages  of  dry- weather  irrigation  where 
it  appears  to  be  practicable. 

FORKST-BED  CULTURE. 

After  passing  the  seedling  stage.  goldenseal  is  well  adapted  to  forest 
culture,  as  the  plants  are  not  preved  upon  by  wood  mice,  which  so 
often  work  serious  havoc  with  the  tuberous  roots  of  ginseng.  The 
location  selected  should  have  good  drainage,  as  the  plants,  though 
fond  of  moisture,  do  not  thrive  in  boggy  ground.  Tt  should  be  well 
shaded  by  tall  trees  rather  than  by  undergrowth.  Oak,  maple,  syca- 
more,  and  basswood  afford  very  suitable  shade;  but  pine,  spruce, 
hemlock,  and  similar  trees  should  be  avoided. 

The  plat  should  be  deeply  plowed  or  spaded  and  all  tree  roots 
removed  to  the  depth  of  a  f oot  or  more,  the  .f uture  encroachment  of 
the  roots  being  reduced  by  cutting  around  the  beds  yearly  with  a 
sharp  spade.  In  addition  to  the  natural  coatings,  a  liberal  dressing 
of  leaf  mold  or  well-decayed  litter  should  be  deeply  worked  into  the 
soil,  and  it  is  well  also  to  rake  in  bone  meal  and  potash  sulphate  at 
the  rate  of  10  and  4  pounds,  respectively,  to  the  square  rod  when 
finishing  off  the  beds.  The  plants  should  be  set  in  the  same  manner 
and  at  the  same  distances  apart  as  those  under  artificial  shade. 

Except  that  forest  beds  require  more  frequent  supplies  of  plant 
food  and  water  on  account  of  the  competition  of  tree  roots,  cultural 
treatment  is  in  all  respects  similar  to  lath-shed  plantings,  even  includ- 
ing  the  winter  muleh  of  fallen  leaves  when  not  sufficiently  supplied 
by  na  tu  re. 

DIGGING  AND  CURING. 

The  roots  may  be  dug  at  any  time  in  autumn  after  the  tops  have 
died  down.  Tt  is  best  to  take  up  the  beds  solidly  when  of  sufficient 
age,  as  the  root  buds  and  small  plants  are  generally  abundant  enough 
to  reset  if  it  is  thought  desi rabie. 

The  rootstocks  and  attaehed  rootlets  are  washed  clean  of  all  soil 
and  freed  from  sticks,  pebbles,  or  other  foreign  matter  lodged  in  the 
fibrous  masses.  All  buds  and  divisions  needed  for  further  propaga- 
tion  should  be  removed  before  drying.    The  rootstocks  are  con- 
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veniently  dried  un  lath  screens  in  an  airy  place  in  mild  sun  or  par- 
tial  shade,  or  indoors  on  a  large,  clean,  dry  floor.  They  should  be 
turned  several  times  daily  until  thoroughly  dried.  When  dried  in 
the  open  they  should  he  protected  from  dew  at  night  and  taken  under 
cover  on  the  approach  of  rain.  In  very  dull  weather  it  may  be  well 
to  finish  the  drying  in  a  heated  room  with  a  temperature  of  about 
80°  F. 

The  cured  root  is  best  kept  in  rather  loóse  masses  in  a  dry.  airy 
place  secure  from  vermin  until  ready  for  market.  Tf  closely  packed 
while  at  all  moist  it  may  be  attacked  by  mold,  which  greatly  lessens 
its  valué.  Thoroughly  dry  root  may  be  shipped  safely  if  tightly 
packed  in  bags  or  boxes,  or  in  barréis  well  Iined  with  paper. 

The  market  is  found  with  the  crude-drug  dealers  and  manufaetur- 
ing  druggists  in  most  large  eities.  Goldenseal  root  is  also  handled 
on  commission  and  is  readily  purchased  by  fur  buyers  and  traders 
in  miscellaneous  forest  produets. 

DISEASES  AND  PESTS. 

Goldenseal  appears  naturally  to  be  a  healthy  plant,  and  its  culture 
is  too  recent  to  have  brought  to  notice  any  special  diseases  affeoting 
it.  If  much  exposed  to  the  drip  from  lath  or  other  shading.  the  seed- 
lings  may  l>e  attacked  by  ordinary  "  damping-off,v  and  in  very  humid 
weather  the  thick-growing  tops  of  full-sized  plants  may  suecumb  to 
mold,  such  as  is  often  found  in  damp  places  on  lawns.  A  f ree  circu 
lation  of  air  and  shelter  from  unnecessary  drip  are  the  best  pre- 
ventives  of  these  troubles,  although  a  few  growers  use  Bordea ux 
mixture  to  ward  oíf  attacks.  There  is  also  an  occasional  collapse  of 
the  tops,  apparently  due  to  blight. 

The  growing  plants  are  subject  to  checks  by  drought,  the  tops 
dying  down  long  before  the  normal  cióse  of  the  growing  season,  but 
without  greatly  affecting  the  underground  portions.  Slugs  and 
earthworms  disturb  the  seedlings,  the  slugs  eating  the  crowns  down 
to  the  rootstocks.  Moles  also  may  cause  loss  by  upheaving  the  beds. 
Irrigation  is  the  rational  cure  for  drought,  and  cautious  applications 
of  lime  will  reduce  the  annoyance  from  worms  and  slugs,  but  the 
best  means  of  controlling  the  latter  is  to  pick  them  off  by  hand  at 
night  with  the  aid  of  a  lantern.  Th"e  moles  may  be  trapped,  or,  bet- 
ter,  may  be  kept  out  entirely  by  bordering  the  l>eds  with  slates, 
boards,  or  fine  wire  netting  set  8  inches  or  more  in  the  ground. 

The  roots  of  goldenseal  are  little  subject  to  root-gall  and  the  plant 
can  therefore  be  used  as  a  succession  crop  for  ginseng  beds  which 
have  become  infected  with  the  gall.  While  goldenseal  at  present  is 
comparad vely  free  from  diseases  and  serious  pests,  it  is  to  be  expected 
that  the  future  will  bring  forth  new  cultural  difficulties  of  diíferent 
kinds. 
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TI M K  TO  PRODUCE  A  CROP. 

l'nder  favorable  cultural  eonditions  goldenseal  loaches  its  best 
dcvelopment  for  markct  iu  about  Hve  years  from  the  germination  of 
the  seeds,  or  a  year  or  two  less  when  grown  froiu  root  buds  or  by 
división  of  the  rootstock.  After  the  fourth  yeai'  deeay  of  the  center 
or  of  the  older  parts  of  the  rootstock  may  set  in,  thus  offsetting  the 
natural  increase  in  size  an<í  weight.  This  decav  of  the  oíd  root- 
stocks  has  its  compensation  where  increase  of  plants  is  desired,  but 
froni  the  market  standpoint  it  is  objectionable. 

Cíoldenseal  is  valued  solely  for  its  reniedial  properties,  and  age 
deprecia  tes  rather  than  enhances  the  trade  valué  of  the  root  after 
rcasonablo  matiirity  has  becn  reached. 

YIELD  AND  COST. 

(ioldenseal  culture  is  too  new  and  has  thus  far  been  conducted  too 
exclusivcly  for  the  increase  of  stock  plants  rather  than  directly  for 
the  drug  product  to  have  aliorded  much  infonnation  regarding  yield. 
Kxperiinents  conducted  by  the  Office  of  Drug-Plant  Tnvestigations 
at  the  farin  of  the  Department  <>f  Agriculture  near  Arlington,  Va., 
on  small  plats  under  lath  shade  have  given  yields  at  the  rute  of  about 
5,000  pounds  of  giren  root  to  the  acre,  representing  nearly  1,500 
pounds  of  dried  root.  The  eonditions  at  this  place,  however,  are 
far  from  ideal  for  forest  loving  plants.  Successful  growers  of 
goldenseal  have  outputs  of  drv  root  at  the  rate  of  2.000  pounds  per 
acre  at  íive  years  from  seod.  Possiblv  such  yields  may  not  be  greatly 
exceeded  in  large  plantings.  but  well-equipped  small  growers  who 
can  give  their  crops  sj)ecial  attention  may  make  much  l>etter  show- 
ings. 

The  cost  of  goldenseal  culture  is  necessarilv  greatly  controlled  by 
special  eonditions.  the  chiel'  of  which  are  the  local  costs  of  labor, 
lunilier,  and  fertili/ing  materials.  The  outlay  for  starting  a  planta- 
tion  is  about  $1.500  an  acre,  exclusive  of  the  valué  of  the  land.  This 
includes  the  average  cost  for  propagating  material,  but  makes  no 
provisión  for  irrigation  or  watering  during  drv  weather. 

The  preparation  of  the  forest  beds  usually  represents  an  outlay 
approaching  $200  per  acre,  with  such  additional  expenses  as  may 
be  necessary  for  protection.  fertilization.  and  irrigation.  as  the  live 
tree  roots  are  greedy  absorbéis  of  plant  food  and  water  and  always 
appropriate  a  considerable  sha  re  of  the  fértil  izers  applied. 

Small  honie  and  experimental  plantings  usually  may  l>e  initiated 
with  very  little  expendituiv  of  money.  but  cultivation  on  a  large 
scale  re<|iiires  a  considerable  outlay. 
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CONCLUSIONS. 

As  a  native  drug  plant  of  admittod  eommereial  valué  and  one 
which  is  rapidly  becoming  scarce  in  its  natural  locations  through 
clearly  recognized  economie  causes  that  are  not  likely  to  ceaso. 
goldenseal  appears  to  be  well  worth  cultivating  whenever  market 
prices  indícate  reasonable  returns. 

Regarded  as  a  minor  money  crop.  goldenseal  is  well  adapted  for 
small  growers  who  can  meet  the  special  requirements  of  the  plant, 
though  it  makes  its  chiof  aj>i>eal,  perhaps.  to  ginseng  growers,  who 
are  already  equipped  for  the  culture  of  oxacting  woodland  plants, 
but  who,  because  of  the  pests  and  diseases  which  attack  ginseng, 
may  find  in  goldenseal  an  admirable  side  or  succession  crop. 

Assuming  a  possible  yicld  of  1  ton  of  dry  root  to  the  acre  and  an 
a verugc  of  four  vears  for  the  root  to  matine  from  sced  or  root  propa- 
gation,  not  more  than  500  acres  would  be  needed  to  produce  the  100 
tons.  more  or  less,  of  dried  root  which  is  the  estimated  annual  con- 
sumption.  This  makes  no  provisión  for  competition  with  the  wild 
supply  of  root,  which,  though  believed  to  be  rapidly  docreasing.  is 
still  an  important  factor.  Overproduction  would  quickly  be  fol- 
lowed  by  falling  prices,  and  prospectivo  j)lanters  shonld  bear  in  mind 
the  coinmercial  limitations  of  a  crop  of  this  character. 

Prospoctive  goldenseal  growers  should  studv  the  methods  adopted 
by  those  who  ha  ve  been  successful  with  ginseng  and  plan  their 
equipments  aecordingly,  as  goldenseal  requires  essontially  the  same 
conditions  as  ginseng  but  may  be  regarded  generally  as  a  less  ditticult 
crop  to  grow. 
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REGARDED  AS  a  minor  money  crop,  goldenseal  is  well 
-adapted  for  small  growers  who  can  raeet  the  special 
requirements  of  the  plant,  though  it  makes  its  chief  appeal, 
perhaps,  to  ginseng  growers,  who  are  already  equipped  for 
the  culture  of  exacting  woodland  plants  and  may  find  in 
goldenseal  an  admirable  side  or  succession  crop. 

Assuming  a  possible  yield  of  1  ton  of  dry  root  to  the  acre 
and  an  average  of  4  years  for  the  root  to  mature  from  seed 
or  root  propagation,  not  more  than  500  acres  would  be 
needed  to  produce  the  100  tons,  or  less,  of  dried  root  which  is 
the  estimated  annual  consumption.  This  makes  no  provisión 
for  competition  with  the  wild  supply  of  the  root,  which, 
though  rapidly  decreasing,  is  still  a  factor.  Overproduction 
has  doubtless  been  responsible  for  the  small  returns  obtained 
in  recent  years,  and  prospective  growers  should  bear  in  mind 
the  commercial  limitations  of  a  crop  of  this  character. 

Prospective  goldenseal  growers  should  study  the  methods 
adopted  by  those  who  ha  ve  been  successful  with  ginseng  and 
plan  their  equipment  accordingly,  as  goldenseal  requires 
essentially  the  same  conditions  as  ginseng  but  may  be 
regarded  generally  as  a  less  difficult  crop  to  grow. 

This  bulletin  is  of  interest  to  residents  of  the  Easlcrn, 
JNorth  Central,  and  North  Pacific  Coast  States. 


WiiHhirigton,  D.  C.  Itwuwl  October  191  4 
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DESCRIPTION  OF  THE  GOLDENSEAL  PLANT 

GOLDENSEAL,  known  botanieally  as  Ilydrastis  cancbdensis,\s  a 
perennial,  with  a  short,  yellow  rootstock  prominently  marked 
with  seallike  depressions  caused  by  the  falling  away  of  the  animal 
stems.  A  great  many  popular  ñames  have  been  given  the  plant  in 
the  past,  but  goldenseal  and  hydrastis  are  now  most  commonly  nsed. 

The  stems  of  goldenseal  grow  to  a  foot  or  more  in  height  and  bear 
two  (or  rarely  three)  large,  slightly  hairy,  five-parted  leaves.  The 
stems  are  purplish  and  hairy  above  the  ground,  but  below  the  soil 
surface  they  are  yellow,  like  the  roots. 

In  early  May,  befo  re  the  leaves  are  fully  devcloped,  a  single,  small, 
greenish-white  flower  appears  on  a  short  branch,  or  rjither  on  the 
continuation  of  the  stem  above  the  upper  leaf.  This  flower  develo|)s 
into  a  berrylike  fmiting  head,  bright  red  in  color  when  fully  ripe, 
which  resembles  a  large  rnspberry.  Each  fruit  may  contain  from  10 
to  30  black  seeds,  somewhat  smaller  than  buckwheat  grains.  vScv- 
eral  stems  are  commonly  sent  up  by  the  stronger  rootstocks,  but  as 
a  rule  only  one  flower  head  is  developed.  In  oíd  ciumps,  as  well  as 
on  voung  and  weak  plants,  there  are  many  stems  which  bear  a  single 
leaf  but  no  flower.  The  stems  and  leaves  usually  die  down  soon 
after  the  fruit  ripens,  but  in  moist  seasons  favorable  to  late  growth 
they  may  persist  until  frost.  Wintor  buds,  generally  two  in  number, 
fonn  near  tho  base  of  each  stem.  These  buds  perpetúate  the  growth 
next  season,  but  as  a  rule  only  one  bud  starts  in  the  spring,  tho  others 
acting  as  a  reser\re  in  caso  of  accident. 

The  fresh  rootstock  is  rarely  over  2  inches  in  length  and  is  about 
three-fourtlis  of  an  inch  in  tliickness,  giving  forth  at  the  sides  a 
profusión  of  fibrous  yellow  roots  a  foot  or  more  in  length  (fig.  1). 
It  contains  a  considerable  quantity  of  yellow  juice,  rather  rank  in 
odor,  which  was  formerly  used  as  a  dye.   When  dried,  the  rootstock 
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sbrinks  to  about  one-fourth  of  an  inch  in  diameter  and  becomes  hard, 
knotty,  and  wrinkled.  The  dríed  rootlets  are  very  bríttle  and  break 
away  from  the  rootstock  unless  carefully  handlea.  This  "fiber",  as 
it  is  commcrcially  termed,  has  medicinal  valué  eqnal  to  that  of  the 
rootstock  bnt  brings  only  about  half  the  price  when  separated  from  it. 


HABITAT  AND  RANGE 


Goldenseal  is  na  ti  ve  to  open  woodlands  where  there  is  ampie 
shade,  good  natural  drainage,  and  an  abundance  of  leafmold.  Its 

range  is  from  southern  New  York 
and  Ontario  west  to  Minnesota  and 
south  to  Georgia  and  Kentucky, 
ascending  to  higher  altitudes  as  its 
southern  limits  are  approached. 
The  most  abundant  centers  of  dis- 
tribution  areinOhio,  Indiana,  West 
Virginia,  and  Kentucky. 

In  its  natural  situations  golden- 
seal  often  grows  in  dense  patches  of 
considerable  área, spreadingthrough 
the  loóse  mold  by  mcans  of  root 
buds  which  form  irregularly  on  the 
long  fibrous  roots  that  penétrate 
the  soil  in  all  directions,  the  growth 
following  chiefly  the  iines  of  least 
resistance,  as,  for  example,  along 
the  sides  of  decayed  fallen  trees  or 
in  the  spaces  between  loóse  rocks 
(fig.  2).  The  rootstocks,  too,  decay 
with  age  and  break  up  into  several 
growing  points,  which  eventually 
form  independent  plants. 

COMMERCIAL  HISTORY 

Goldenseal  was  commonly  used 
by  the  Indians  and  early  settlers  of 
eastern  North  America  as  a  remedy 
for  sore  mouth  and  inflamed  eyes, 
and  also  as  a  bitter  tonic  in  stomach 
and  liver  troubles,  but  there  was 
little  commercial  demand  for  the 
root  until  about  1860.  Since  that 
time  its  use  has  become  world-wide, 
though  by  far  the  greater  quantity 
of  the  crude  drug,  both  wild  and 
cultivatcd,  is  consumed  in  this  country. 

Until  about  the  year  1880  the  prices  paid  for  crude  goldenseal  rarely 
ranged  o  ver  8  to  12  cents  a  pound,  these  prices,  as  a  matter  of  course, 
being  based  on  the  actual  cost  of  collecting  and  curing  the  material 
in  the  localities  where  it  was  most  abundant.  In  1890,  however, 
the  approaching  scarcity  of  the  root  was  manifested  by  rising  prices, 
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and  at  the  cióse  of  the  next  decacle  the  cost  liad  advanced  to  an  aver- 
age  of  58  cents  a  pound.  Early  in  1904  the  price  passed  the  dollar 
mark,  the  year  closing  with  wholesale  quotations  rangin^  from  $1.35 
to  $1.50  a  pound.  Thereafter,  with  the  exception  oí  shghtly  retro- 
grade iluctuations  in  1912,  which  were  apparently  the  direct  result 
of  overcollection,  there  was  a  steady  advance  in  the  price  of  the  dried 
root,  both  wild  and  cultivated,  until  1920,  when  its  market  valué 
cxceeded  $6  a  pound.  Following  this,  a  decline  set  in  for  a  few 
years,  lasting  until  1924,  when  the  lowest  quotation  was  $2.50  a 
pound.  For  several  years  thereafter  the  market  iniproved  soniew  hat, 
the  hest  quality  of  root  hringing  up  to  $4.50,  until  1928,  when  a  steady 


Fkíl  ke  2.— Goldenseal  in  íorest  growth,  4  years  oíd. 

decline  began  which  continued  until  1932,  when  the  prevailing  price 
dropped  below  $1  a  pound.  Since  then  there  has  heen  sume  recovery, 
but  returns  to  growers  up  to  the  summer  of  1935  were  entirely  inade- 
quate,  considenng  the  rather  exacting  requirements  of  the  plant  and 
its  relatively  slow  progress  toward  commercial  maturity. 

It  is  commonly  thought  that  the  wild  root  is  now  so  near  exter- 
mination  througnout  the  greater  part  of  its  range  that  it  can  never 
again  prove  an  important  factor  in  the  market.  Natural  reproduction 
is  slow,  even  under  the  most  favorable  conditions,  and  the  plants  are 
singularly  defenseless  against  the  encroachment  of  the  more  vigorous 
vegetation  which  invades  forest  lands  that  are  disturbed  by  clearing 
and  pasturage.  There  has,  however,  been  a  very  considerable  increase 
in  the  cultivation  of  the  plant,  and  this  has  undoubtedly  been  respon- 
sible  to  a  large  extent  for  the  great  decline  in  the  market  valué  of  the 
root. 
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The  herb  (leaves  and  stems)  also  has  somo  markct  valué.  Sinee 
1923  the  highest  annual  quotations  for  this  product  have  ranged  from 
15  cents  a  pound  in  recent  years  to  85  cents  in  1926. 

PRODUCTION  OF  GOLDENSEAL 

In  commerce  and  in  culture  goldenseal  is  closely  associated  with 
native  ginseng,  as  they  both  grow  in  essentially  similar  locations  and 
have  long  been  collected  by  the  same  drug-root  hunters.  Wien, 
therefore,  the  cultivation  of  goldenseal  bcgan,  about  30  years  ago, 
it  was  naturally  taken  up  by  the  ginseng  growers,  who,  beca  use  of 
several  years'  experience  in  growmg  ginseng,  werc  wcll  informed 
concerning  the  needs  of  woodland  plants.  While  the  cultural  require- 
ments  of  goldenseal  are  very  similar  to  those  of  ginseng,  goldenseal 
appears  on  the  whole  to  be  the  less  diffieult  plant  to  grow.  The 
seeds,  when  properly  treated,  grow  the  following  season.  The  roots 
are  rarely  injured  by  mice,  which  occasion  considerable  local  losses 
to  ginseng  growers,  and  the  plant,  as  a  whole,  appears  to  be  far  less 
subject  to  disease.  As  compared  with  ordinary  garden  crops,  how- 
ever,  goldenseal  is  not  an  easy  plant  to  grow,  but  requires  speeial 
care  and  suitablc  conditions  at  all  stages  of  its  development. 

HREPARATION  OF  THE  SOIL 

The  soil  in  which  goldenseal  is  grown  should  be  well  fertilized, 
preferably  by  the  use  of  decayin^  vegetable  matter  such  as  woods 
soil  and  Votting  forest  leaves,  which  should  be  well  worked  in  to  a 
depth  of  10  inches  or  more.  Raw  bonemeal  and  cottonseed  meal  are 
favorable  in  their  action  and  have  also  the  great  advantage  of  not 
introducing  weed  seeds.  Both  may  be  applied  at  the  ra  te  of  half  a 
pound  to  each  square  yard  of  bed  surface  or  something  over  1  ton 
to  the  acre.  The  best  means  of  supplying  the  indispensable  element, 
potash,  appears  to  be  by  using  the  sulphate  at  the  ra  te  of  2  ounces 
to  the  square  yard  or  600  pounds  per  acre.  Acid  phosphate,  or 
dissolved  rock,  and  the  various  commercial  fertilizer  mixtures  con- 
taining  it  do  not  appear  to  suit  goldenseal,  ñor  do  wood  ashes,  prob- 
ably  on  account  of  the  neutralizing  efl'ect  of  their  lime  content. 
These  fertilizers — leafmold,  bonemeal,  cottonseed  meal,  and  sulphate 
of  potash — should,  if  possible,  be  well  mixed  with  the  soil  2  weeks 
or  more  before  setting  the  plants.  If  needed,  smaller  quantities  may 
be  applied  subse((uently  as  top  dressings  and  lightly  worked  in. 

Thoroup:hly  rotted  stable  manure  applied  in  early  spring  as  a 
mulch  or  mcorporated  into  the  soil  before  planting  greatly  stimulates 
growth,  but  sometimes  it  appears  to  favor  the  decay  of  the  crowns 
and  frequently  introduces  troublesome  weeds.  For  these  reasons  it 
is  little  used  by  the  more  experienecd  growers. 

If  the  soil  is  of  cióse  texture,  leafmold  should  be  used  with  great 
liberality  ;  a  covering  4  inches  deep,  with  an  additional  inch  or  two 
of  sand,  is  not  too  much  to  incorpórate  when  preparing  the  beds. 

For  seedbed  purposes  sufficient  sand  and  leafmold  should  be  used 
to  prevent  baking  after  heavy  rains,  but  it  is  best  to  omit  all  other 
fertilizing  material.  Seedbeds  need  not  be  worked  deeper  than  6 
inches,  as  it  is  not  desirable  to  have  them  settle  to  any  great  extent. 

Plant  beds  should  be  formed  sufficiently  high  in  the  center  to  shed 
rain,  but  it  is  perhaps  not  well  to  make  them  extremely  convex  for 
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the  purpose  of  gaining  greater  planting  surface,  as  tho  steep  slopes 
dry  out  too  rapidly.  Plants  may  be  set  C  to  8  inches  apart  each  way, 
covering  the  rootstocks  about  2  inches  deep.  Seedlings  and  root 
cuttings  may  be  set  3  inches  apart  at  first  ana  afforded  greater  space 
when  next  transplan ted. 

PROPAGATION 

Goldenseal  is  propagated  by  means  of  seeds,  by  división  of  the 
rootstocks  at  the  dormant  period,  and  by  buds  or  young  plants 
formed  from  the  stronger  fibrous  roots.  Of  the  three  methods, 
división  of  the  roots tock  is  perhaps  the  one  most  frequently  nsed,  as 
two  or  more  buds  usually  form  near  the  scar  left  by  the  stemwhen 
the  top  decays  after  the  summer's  growth  and  it  is  only  necessary  to 
cut  apart  the  roots  tock,  taking  care  that  a  few  good  roots  are  secured 
with  each  bud  or  growing  point.  The  portions  of  the  rootstocks 
with  the  accompanying  rootlets  which  do  not  possess  buds,  or  "eyes", 
may  be  dried  for  inarket.  lt  is  the  usual  practice  when  digging  beds 
of  cultiva  ted  goldenseal  or  when  handling  the  fresh  wild  root  to  use 
for  replanting  all  buds  that  can  he  spared  from  the  drying  stock. 
From  rootstocks  of  marketable  age  an  increase  of  200  to  300  percent 
of  propagating  material  may  thus  usually  be  had  and  a  fair  surplus 
of  root  left  for  drying.  When  used  for  purposes  of  propagation 
only,  the  beds  may  be  dug  over  each  year  and  the  rootstocks  divided, 
an  increase  of  about  100  percent  being  thus  obtained  under  favorable 
conditions. 

JtOOT-BÜD  PKOPAGATION 

The  buds  and  plants  which  form  on  the  stronger  fibrous  roots  are 
very  irregularly  distributed  and  occur  from  2  inches  to  a  foot  from  the 
rootstock.  Naturally  they  are  most  abundant  on  the  roots  of  plants 
which  have  not  been  disturbed  for  several  years  and  which  in  time 
form  the  matted  growths  that  are  found  in  undisturbed  wild  colonies 
and  in  oíd  beds  under  cultivation.  These  plants  are  usually  quite 
small  but  may  be  half  an  inch  or  more  in  height.  The  larger  ones 
may  be  plan  ted  w  ith  the  main  crop,  while  the  smaller  ones  are  best 
set  under  shade,  about  3  inches  apart.  They  may  be  placed  in  boxes 
or  in  beds  of  prepared  light  soil  with  a  good  proportion  of  leafmold, 
where  they  may  be  allowed  to  grow  un  til  large  enough  to  transplant 
to  the  regular  beds.  The  plants  should  be  dibblcd  in,  with  the  grow- 
ing point  an  inch  or  so  below  the  surface.  Under  ordinary  conditions 
the  yield  from  root  buds  should  add  from  50  to  75  percent  of  the 
annual  increase.  These  buds  aro  often  quite  obscuro  in  form,  but 
practically  any  healthy  thickening  on  a  goldenseal  root  may  be 
expected  to  produce  a  plant  if  given  a  fair  chance. 

PKOPAGATION  BY  SEED 

The  earlier  goldenseal  growers  did  not  greatly  favor  propagation 
by  seeds,  wThich  are  rather  scarce  in  nature,  owing  to  the  dense 
growth  of  many  of  the  wild  stands  and  the  frequent  destruction  of 
the  ripening  berries  by  birds  and  forest  animáis.  The  seeds  when 
gathered  were  often  allowed  to  dry  before  they  were  plan  ted,  or  they 
became  injured  by  too-rapid  fermentation  of  the  fleshy  coatings  if 
stratified  with  a  scanty  amount  of  sand  or  similar  inert  material. 
Plantings  in  forest  seedbeds  appeared  to  give  poor  results,  owing  to 
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varions  disturbing  causes,  even  when  the  seeds  wero  in  good  condi- 
tion.  Under  cultiva tion,  however,  seeds  are  freely  produced,  owing 
to  the  better  spacing  of  tho  plants  and  their  security  from  birds  and 
animáis;  if  properly  handled,  seeds  should  germinate  with  vigor  the 
following  spring,  or  earlier  if  sown  under  glass. 

The  berries  or  seed  heads  should  be  picked  as  soon  as  they  begin 
to  show  color,  and  when  a  sufficicnt  quantity  has  been  obtained  it  is 
probably  best  to  knead  them  in  a  bag  or  run  them  through  a  fruit 
squee/er  set  so  as  not  to  crush  the  seeds  and  thus  get  rid  of  the  fer- 
mentable  matorials  in  the  jwioe  and  pulp.  The  residuo,  consisting  of 
the  skins  and  seeds,  may  be  mixed  with  10  times  its  bulk  of  sand  or 
sifted  wootls  soil  and  stratiried  in  well-drained  pots  or  boxes.  These 
should  be  covered  with  fine  wire  netting,  to  exelude  vermin,  and  kept 
in  a  cool,  inoist  cellar  or  buried  in  the  soil  in  a  shady  place  free  from 
standing  water.  The  soft  parts  soon  rot  away,  leaving  the  seeds  in 
their  naturally  moist  condition,  fresh,  plump,  and  bright. 

The  seeds  may  be  sown  in  October  in  a  well-prepared  seedbed 
containing  a  large  proportion  of  sifted  woods  soil  worked  in  to  a  depth 
of  6  inches.  They  may  be  scattered  broadeast  with  the  stratifying 
material  or  sifted  out  and  dropped  one-half  inch  apart  in  rows  about 
6  inch  es  apart.  The  seeds  should  then  be  pressed  into  the  moist  soil 
with  the  fíat  side  or  edge  of  a  board  and  covered  with  fine  leafmold 
to  the  depth  of  an  inch.  Burlap  or  oíd  fertilizer  sacks  make  a  very 
good  winter  covering  for  the  beds,  keeping  in  the  moisture  and  pro- 
tecting  the  seeds  from  being  washed  out  by  the  drip  from  boughs, 
or  from  laths,  if  under  an  artificial  shade.  A  mulch  of  leaves  or  moss 
may  be  placed  over  the  burlap  during  frosty  weather  to  lessen  the 
danger  of  heaving.  Seedbeds  should  be  especially  well  protected  by 
means  of  slatos,  boards,  or  wire  netting  set  deep  into  the  ground 
against  the  encroachment  of  moles  or  mice.  They  should  also  be 
protected  against  trampling,  as  the  sprouting  seeds  are  readily  injured 
by  such  disturbance. 

Should  the  quantity  of  seeds  gathered  at  anv  one  time  appear  too 
small  for  pressing,  the  berries  may  be  partialíy  dried  and  stratiíied 
with  a  large  quantity  of  nearly  dry  soil  or  sand.  ín  this  way  the 
intense  fermentation  that  may  oceur  when  the  fresh  fruits  are  strati- 
íied with  only  a  small  mían  ti  tv  of  inert  material  is  avoided.  ()n  no 
account  should  the  seeos  be  allowed  to  become  entirely  dry,  as  they 
wiü  then  probably  fail  to  germinate,  even  under  the  best  conditions. 
When  stratified,  tho  half-dried  berries  or  seeds  should  be  disposed  in 
altérnate  lavers  with  sand  or  mold,  the  layer  of  mold  being  much  the 
thicker.  Tlie  receptacles  should  oceasionally  be  examined  to  ascer- 
tain  whether  tho  contents  are  likely  to  dry  out. 

When  ^oldenseal  seed  is  sown  in  the  open,  whether  under  lath 
shade  or  in  the  forest  seedbed,  during  the  first  season  the  secdlings 
rarely  get  beyond  the  seed-leaf  stage,  the  irue  leaves  appearing  the 
following  spring  (fig.  3).  If,  however,  the  seeds  are  planted  under 
glass  at  the  beginning  of  the  year  and  have  night  temperatures  of 
about  55°  F.,  with  a  proportionate  rise  d\iring  the  day,  and  adequate 
shade  in  the  following  summer,  sufíicient  progress  may  be  made  by 
the  cióse  of  the  season  to  develop  good-sized  leaves,  with  rootstocks 
large  cnough  to  plant  out  in  the  beds. 

In  the  experiments  of  the  Department  of  Agriculture  there  have 
been  grown  in  a  single  10-ineh  pot,  in  10  montbs,  as  many  as  50 
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vigorous  seedlings  (fig.  4),  witb  from  one  to  three  buds  to  a  single 
rootstock  and  with  roots  more  than  a  foot  in  length  (fig.  5).  These 
seedlings  were  grown  from  properly  stratified  seeds  which  were  col- 


Fioüre  3.— Goldenseal  plant  grown  under  a  lath  shed,  seoond  year. 


lected  in  August  and  sown  tbe  first  week  in  tho  foUowdng  January  in 
a  compost  of  equal  parts  of  leafmold  and  loamy  garden  soil. 

Low  greenhouses,  such  as  are  nsed  for  growing  ordinary  vegetable 
plants  in  midwinter  and  early  spring,  would  afford  congenial  condi- 
tions  for  goldenseal.    Since  greenbouses  of  tliis  type  may  be  built  at 
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small  cost,  it  may  be  questioned  whether  such  glass  protection  for 
the  seedlings  would  not  be  a  real  economy,  considering  the  saving 
in  time  and  the  gain  in  vigor  of  the  plants. 

When  collected  in  small  quantities,  the  frcsh  berries  may  be  broken 
apart  and  at  once  planted  in  pots  or  seedbeds,  or  the  seeds  may  be 
washed  out  and  immediatoly  planted,  but  the  resulta  are  rarely  as 
good  as  when  the  seeds  are  stratified.  On  no  account  should  the 
berries  be  planted  whole,  as  the  seedlings,  if  they  come  up  well,  will 
be  too  crowded  for  satisfactory  development . 

SHADE 

When  well  established  in  favorable  soil,  goldenseal  will  endure 
nearly  full  sunlight,  but  for  satisfactory  growth  it  requires  about 


Figure  1.— GuMeu_seal  seedlings  growu  uiider  gluss,  5  inouth*  írom  sowing. 


75  percent  of  shade  in  summer,  though  much  less  will  answer  in 
spring.  In  other  words,  three-fourths  of  the  sun's  rays  should  be 
exduded  in  summer,  either  by  forest  shade  or  by  structures  of  con- 
venient  height  covered  with  laths,  cloth,  brush,  or  vines  suflBcient 
for  the  purpose.  In  northern  sections  less  shade  is  though t  neces- 
sary  than  in  southern  localities.  The  shade  should  be  open  to  the 
north  and  also  to  the  east  in  order  to  permit  the  greatest  amount  of 
ventilation,  but  should  be  covered  at  the  top  and  on  the  south  and 
west  sides  with  brush,  boards,  or  laths  spaced  so  as  to  exelude  about 
three-fourths  of  the  sunlight.  Very  heavy  burlap  has  been  used  with 
fair  success  for  shading  woodland  plants,  but  thin  or  ordinary  mus- 
lins  do  not  intercept  enough  light,  while  they  frequently  appear  to 
retain  heat  to  an  iniurious  degree.  In  the  North,  whero  open  con- 
struction  is  preferred,  use  can  be  made  of  grapevines,  lima  beans,  or 
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morning-gloríes,  which  may  be  planted  on  the  south  and  west  sides 
and  allowed  to  run  on  \vire  netting,  thus  furnishing  shade  during  the 
bright  summer  months;  but  the  grapes  at  least  should  stand  at  some 
distance  from  the  arbor,  in  order  that  the  feeding  roots  may  not 
interfero  with  the  goldenseal. 

There  are  many  methods  of  obtaining  the  neeessary  shade,  the 
most  common  bcing  to  sct  posts  of  durable  wood  firmly  in  the  ground 
8  feet  apart  each  way,  rising  about 
7  feet  abovo  the  soil  surface. 
Scantlings  2  by  4  inches  in  size  are 
nailed  on  top  of  the  posts,  running 
the  long  way  of  the  shed.  The 
shade  is  usually  provided  in  sections 
4  by  8  feet  long  and  consists  of 
common  4-foot  laths  or  slats  nailed 
on  stríps  2  by  2  inches  and  8  feet 
long.  The  laths  should  be  spaced 
from  one-fourth  to  one-half  inch 
apart,  according  to  whether  the 
locality  is  in  the  North  or  in  the 
South.  These  sections  of  the  shad- 
ing  structure  are  laid  on  top  of 
the  2-  by  4-inch  runners  and  are  so 
nailed  or  tied  to  the  posts  that  the 
laths  run  nearly  north  and  south, 
thus  giving  the  plants  below  the 
benefit  of  constantly  alternating 
light  and  shade.  Whcn  the  sec- 
tions are  wircd  or  tied  instead  of 
being  nailed  fast  to  the  runners, 
they  may  be  taken  off  and  stored 
during  the  winter,  thus  íidding 
greatly  to  their  durability  and 
avoiding  damago  to  the  sheds  from 
heavy  snowfalls. 

For  coveringthe  seedbeds  a  rather 
low  shade  is  desirable,  in  order  to 
prevent  the  washing  out  of  the  seeds 
by  the  drip  from  the  laths.  Poultry 
netting  covered  with  brush,  straw, 
litter,  or  burlap — just  a  little  in  the 
spring  and  more  as  the  sun  grows 
hotter — answers  the  purpose  very 
well. 

The  beds  under  shade  are  made  about  4  feet  wide  and  preferably 
run  east  and  west,  being  so  placed  that  the  drip  from  the  ends  of  the 
laths  will,  to  a  great  extent,  fall  in  the  paths.  The  sides  of  the  beds 
are  usually  made  of  12-inch  boards  set  at  least  8  inches  in  the  ground, 
to  keep  out  moles,  and  held  in  place  by  small  stakes.  The  soil  should 
be  fairly  light  and  so  well  arained,  naturally  or  artifically,  that 
water  can  at  no  time  remain  on  the  surface  of  the  beds.  Should 
artificial  drainage  seem  neeessary,  one  or  more  Unes  of  small  tiles 


Figure  5—  Pot-jnwn  root  oí 
months  oíd. 
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may  De  placed  under  each  bed,  discharging  at  points  low  enough  to 
carry  away  all  surplus  soil  water.  The  soil  should  be  in  good  tilth 
and  rich  enough  to  grow  at  least  ordinary  vegetables  without  the 
addition  of  strong  manures. 

VENTILATION 

Forest  plantings  secure  the  natural  ventilation  which  is  required 
by  the  goldenseal  plant,  and  in  all  artificial  shading  provisión  must 
be  made  for  the  free  circulation  of  air,  particularly  in  moist  i>r 
cloudy  weather.  Protection  from  direct  sunlight  overhead  and  on 
the  south  and  west  is  all  that  is  needed.  The  northern  and  eastern 
aspects  of  all  shading  structures  should,  as  a  rule,  be  open,  and  when- 
ever  possible  the  air  movement  should  be  unobstructed  by  nearby 
buildings  or  plantings  other  than  those  furnishing  the  necessary 
shade.  The  height  oí  lath  houses  or  other  shading  appliances,  except 
in  the  case  of  seedbed  Drotection,  should  be  sufficient  to  allow  a  good 
circulation  of  air  and  also  a  convenient  working  space.  Seven  feet  of 
clearance  abo  ve  the  path  levéis  is  sufficient  for  the  purpose.  In  ex- 
posed  situations  a  windbreak  of  timber,  trees,  or  shrubbery  a  few 
fcet  from  the  shading  structure  in  the  direction  of  the  prevailing 
windstorms  may  be  of  great  service  in  preventing  damage  to  the 
tender  growth  without  greatly  reducing  the  ventilation  requirements. 

MULCHING 

Summer  mulches  of  buckwheat  hulls  or  well-rotted  hickory,  maple, 
or  basswood  sawdust  are  especially  favorable  for  seedbeds  and 
young  plants,  as  such  materials  greatly  conserve  the  soil  moisture 
and  prevent  much  weed  growth.  Sawdust  from  pine  or  oak  is  not 
considered  desirable.  Of  more  importance,  however,  is  the  winter 
mulch  of  leaves,  bean  vines,  cowpea  hay,  or  other  coarse  litter  not 
containing  weed  seeds  or  material  attractive  to  mice,  as  it  lessens 
heavin^  and  the  undue  frosting  of  the  crowns,  and  as  a  protection  from 
the  drying  winter  winds  it  is  quite  in  accordance  with  the  natural  wood- 
land  conditions.  Winter  mulches  are  particularly  necessary  for 
seedbeds,  4  or  5  inches  of  leaves  or  their  equivalent  in  litter  being 
ampie  for  the  se  veres  t  clima  tes,  while  less  is  needed  in  the  South. 
As  a  rule,  the  material  need  not  be  placed  in  position  until  actual 
free^ing  is  imminen t  and  should  be  removed  in  the  spring  before  the 
first  shoots  come  through  the  soil. 

ATTRNTION  REQUIRED 

Aside  from  liaving  the  beds  kept  free  from  weeds  and  other  interfer- 
ing  vegetation  at  all  times  during  the  growing  season,  goldenseal 
needs  Bttle  attention.  If  loóse  mulches  of  fine  materials,  such  as 
buckwheat  huDs  or  oíd  sawdust,  are  used,  they  may  be  allowed  to 
remain  during  the  summer  and  will  go  far  toward  suppressing  weed 
growth.  If  the  mulch  is  thin  and  the  soil  shows  signs  of  crusting 
during  dry  weather,  the  earth  mav  be  lightly  stirred  with  a  suitable 
tool,  but  deep  culture  at  any  time  is  likely  to  do  more  harm  than  good 
by  breaking  up  the  mat  of  fibrous  roots  tliat  run  near  the  surface. 

Goldenseal  has  a  relatively  short  growing  season,  and  its  growth 
may  be  seriously  checked  by  untimely  drou^hts.  liberal  applica- 
tions  of  water  at  such  critica!  times — applying  enough  at  once  to 
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soak  tho  beds  thorouglily — may  make  the  differonee  between  partial 
failure  and  a  successful  season's  growth.  Growers  of  ^oloeuseal 
may  well  consider  the  advantages  of  dry-weather  irrigation  where 
it  appoars  to  be  practicable. 

FOREST-BED  CULTURE 

After  passing  the  seedliiig  stage,  goldenseal  is  well  adapted  to  forest 
culture,  as  the  plants  are  not  preved  upori  by  wood  nuce,  wlúch  so 
often  work  serious  havoc  with  the  tuberous  roots  of  ginseng.  The 
location  selected  should  have  good  drainage,  as  tlie  plants,  though 
fond  of  moisture,  do  not  tlirívo  in  boggy  ground.  1 1  should  be  well 
shaded  by  tall  trees  rather  than  by  undergrowth.  Oak,  niaple,  syca- 
more,  and  basswood  afford  verv  suitable  shade;  but  pine,  spruce, 
hemlock,  and  similar  trees  should  be  avoided. 

The  plot  should  be  deeply  plowed  or  spaded  and  all  tree  roots 
removed  to  the  depth  of  a  foot  or  more,  futuro  encroaehment  of  the 
roots  being  reduced  by  cutting  around  the  beds  each  vear  with  a  sharp 
spade.  In  addition  to  the  natural  coatings,  a  liberal  dressing  of  leaf- 
mold  or  well-decayed  litter  should  be  worked  deep  into  the  soil,  and 
it  is  well  also  to  rake  in  bonemeal  and  sulphate  of  potash  at  the  rato 
of  10  and  4  pounds,  respectively,  to  the  square  rod  when  finisliing  off 
the  beds.  The  plants  should  be  set  in  the  same  manner  and  at  the 
same  distance  apart  as  those  under  artificial  shade. 

Except  that  forest  beds  require  more  frequent  supplies  of  plant 
food  and  water  on  account  of  the  competition  of  tree  roots,  cultural 
treatment  is  in  all  respects  similar  to  lath-shed  plantings,  even  includ- 
ing  the  winter  mulch  of  fallen  leaves  if  it  is  not  sufficiently  supplicd 
by  nature. 

DIGGING  AND  CURING 

The  roots  may  be  dug  at  any  time  in  tho  autumn  after  the  tops  have 
died  down.  It  is  best  to  take  up  the  beds  solidlv  when  of  sufficient 
age,  as  the  root  buds  and  small  plants  are  generalíy  abundant  enough 
to  reset  if  it  is  thought  desirabíe. 

The  rootstocks  and  attached  rootlets  are  washed  clean  of  all  soil 
and  freed  from  sticks,  pebbles,  or  other  foreign  mattor  lodged  in  the 
fibrous  masses.  All  buds  and  divisions  needed  for  further  propaga- 
tion  should  be  removed  before  they  become  dry.  The  rootstocks  are 
conveniently  dried  on  lath  screens  in  an  airy  place  in  mild  sun  or  par- 
tial shade,  or  indoors  on  a  large,  clean,  djy  floor.  They  should  be 
turned  several  times  daily  until  thorougldy  dried.  When  dried  in 
the  open  they  should  be  protected  from  dew  at  night  and  taken  under 
cover  on  the  approach  of  rain.  In  very  dull  weather  it  may  be  well 
to  finish  the  drying  in  a  heated  room'with  a  tempera  turo  of  about 
80°  F. 

The  cured  root  is  best  kept  in  rather  loóse  masses  in  a  dry,  airy 
place  secure  from  vermin  until  ready  for  market.  If  closely  packed 
while  at  all  moist  it  may  be  attacked  by  mold,  which  greatly  lessens 
its  valué.  Thoroughly  dry  root  may  be  shipped  safely  if  tightly 
packed  in  bags  or  boxes,  or  in  barréis  well  lined  with  paper. 

The  market  is  found  with  the  crude-drug  dealers  and  manufactur- 
ing  drug^ists  in  most  large  cities.  Goldenseal  root  is  also  handled 
on  commission  and  is  readily  purchased  by  fur  buyers  and  traders  in 
misoellaneous  forest  products. 
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DISEASES  2  AND  PESTS 

Of  the  several  diseases  occurring  on  this  plant,  the  most  common 
and  destructive  is  botrytis  blight.  This  disease  is  prevalent  in  New 
York,  Ohio,  Michigan,  Indiana,  Wisconsin,  and  doubtless  other  áreas 
where  goldenseal  is  grown.  It  will  be  found  in  most  gardens,  but  is 
noticeably  destructive  only  in  wet  seasons.  At  times  it  kills  10  to  20 
percent  of  the  tops.  All  parts  of  the  plant  are  attacked,  including 
rootstocks,  leaves,  blossoms,  and  seed  heads.  Seedlings  are  often 
destroyed.  The  blighting  of  the  leaves  and  the  rotting  of  the  petioles 
at  the  base  are  the  symptoms  most  commonly  observed.  It  should 
bo  noted  that  this  disease  does  not  attack  ginseng  as  commonly  sup- 
posed,  ñor  does  the  well-known  Alternaría  blight  of  ginseng  infect 
goldenseal.  Bordeaux  mixture  and  other  standard  fungicides  give 
partial  protection,  but  cannot  be  relied  upon  for  complete  control, 
particularly  in  wet  seasons.  As  an  additional  measurc  infected  beds 
in  the  fall  of  the  year  should  be  cleared  of  all  mulching  material  in 
which  the  fungus  is  able  to  carry  over,  together  with  the  tops  of  the 
plants  themselves.  If  the  disease  has  been  se  veré,  copper  sulphate 
solution  at  the  ra  te  of  1  pound  to  10  gallons  of  water  might  bo  sprayed 
over  the  beds  before  the  mulch  is  replaced.  All  diseased  material 
should  be  burned  or  removed  to  a  considerable  distance  from  the 
garden. 

Other  diseases  are  of  minor  importance,  and  measures  adopted  to 
control  botrytis  blight  will  ordinarily  hold  them  in  check  sufficiently 
well.  Careful  attention  to  the  suggestions  given  in  this  bulletin  for 
proper  shading,  ventilation,  mulching,  and  other  cultural  requirements 
will  do  much  to  obvíate  loss  from  fungus  diseases. 

The  growing  plants  are  subject  to  checks  by  drought,  the  tops 
dying  down  long  before  the  normal  cióse  of  the  growing  season,  but 
without  greatly  affeeting  the  underground  portions.  Slugs  and 
earthworms  disturb  the  seedlings,  the  slugs  eating  the  crowns  down 
to  the  rootstocks.  Moles  also  may  cause  loss  by  upheaving  the  beds. 
Irri^ation  is  the  rational  cure  for  drought,  and  cautious  applications 
of  lime  will  reduce  the  annoyance  from  worms  and  slugs,  but  the 
best  means  of  controlling  the  latter  is  to  pick  them  off  by  hand  at 
night  with  the  aid  of  a  lantern.  The  moles  may  be  trapped,  or,  better, 
may  be  kept  out  entirely  by  bordering  the  beds  with  slates,  boards,  or 
ñnewire  netting  sct  8  inches  or  more  in  the  ground. 

The  roots  of  goldenseal  are  subject  to  root  gall  and  tho  plant  can- 
not therefore  be  safely  used  as  a  succession  crop  for  ginseng  beds 
which  are  infected  with  the  gall. 

TIME  REQUIRED  TO  PRODUCE  A  CROP 

Under  favorable  cultural  conditions  goldenseal  reaches  its  best 
development  for  market  in  about  5  years  from  the  germination  of 
the  seeds,  or  a  ye&r  or  two  less  when  grown  from  root  buds  or  by 
división  of  the  rootstock.  After  the  fourth  year  decay  of  the  center 
or  of  the  older  parts  of  the  rootstock  may  set  in,  thus  offsetting  the 
natural  increase  in  size  and  weight.   This  decay  of  the  oíd  rootstock 

» The  Information  on  diseases  was  preparad  by  John  A.  Stevenson,  sénior  mycolodst.  División  o( 
Myoology  anel  Disease  Survey,  Burean  of  Plant  Industry. 
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has  its  compensation  where  Lacrease  of  plants  is  desired,  but  from  the 
market  standpoint  it  is  objectionable. 

Goldenseal  is  valued  solely  for  its  reraedial  properties,  and  age 
depreciates  rather  than  enhances  the  trade  valué  of  the  root  after 
reasonable  maturity  has  been  reached. 

YIELD  AND  COST 

Reliable  information  regarding  the  yield  of  roots  that  may  be 
expected  from  an  acre  of  goldenseal  is  not  generally  available.  Exper- 
imenta conducted  by  the  Office  of  Drug  Plant  Investigations  at  the 
Arlington  Experiment  Farm  near  Rosslyn,  Va.,  on  small  plots 
under  lath  shade  have  given  yields  at  the  rate  of  about  5,000  pounds 
of  green  root  to  the  acre,  represen ting  nearly  1,500  pounds  of  dried 
root.  The  conditions  at  this  place,  however,  are  far  from  ideal  for 
forest-loving  plants.  Successful  growers  of  goldenseal  have  outputs 
of  dry  root  at  the  rate  of  2,000  pounds  per  acre  at  5  years  from  seed. 
Possibly  such  yields  may  not  be  greatly  exceeded  in  large  plantings, 
but  well-equipped  small  growers  who  can  give  their  crops  special 
attention  may  make  much  better  showings. 

The  cost  of  goldenseal  culture  is  necessarily  greatly  controlled  by 
special  conditions,  the  chief  of  which  are  the  local  costs  of  labor, 
lumber,  and  fertilizing  materials.  The  outlay  for  starting  a  planta- 
tion  is  about  $1,500  per  acre,  exclusive  of  the  valué  of  the  land.  This 
includes  the  average  cost  for  propagating  material,  but  makes  no 
provisión  for  irrigation  or  watering  during  dry  weather. 

The  preparation  of  the  forest  beds  usually  represents  an  outlay 
approaching  $200  per  acre,  with  such  additional  expenses  as  may 
be  necessary  for  protection,  fertilization,  and  in*igation,  as  the  live 
tree  roots  are  greedy  absorbers  of  plant  food  and  water  and  always 
appropriate  a  considerable  share  of  the  fertilizers  applied. 

Small  home  and  experimental  plantings  usually  may  be  initiated 
with  very  little  expenditure  of  money,  but  cultivation  on  a  large 
scale  requires  a  considerable  outlay. 
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A  CORN-BELT  FARMING  SYSTEM  WHICH  SAVES 
HARVEST  LABOR  BY  HOGGING  DOWN  CROPS. 

By  J.  A.  Drake,  Agriculturist,  Office  of  Farm  Management. 

INTRODUCTION. 

The  system  of  farming  herein  outlinod  provides  productivo  labor 
for  practically  the  entire  year  and  at  the  samo  time  so  distributes 
this  labor  as  to  make  ít  ])ossiblo  for  ono  man,  practically  without 
hired  help,  to  handle  a  largo  acreage,  making  a  net  income  considera- 
blygreator  than  is  atprosent  commonly  obtained  on  farms  of  similar 
size  in  the  corn-belt  States 
(fig.  1).  This  system  rap- 
idly  increases  the  produc- 
tiveness  of  the  land  and  is 
designed  to  conserve  soil 
fertility  to  the  greatest 
possible  degree.  It  affords 
a  solution  for  some  urgen  t 
and  diíficult  f  arm  problems. 

Labor  in  itself  constitutos 
one  of  the  hardest  problems 
encountered  on  the  avorago 
f arm.  Xot  only  is  this  now 
tnie,  but  the  situation  seems  to  be  growing  more  serious  each  year. 
The  cost  of  extra  labor  is  becoming  greatcr,  and  efficient  labor  on  the 
farm  is  more  diflicult  to  securo  whon  nooded  most.  Transient  labor 
for  the  general  farm  is  very  unsatisfactory.  As  a  rule,  also,  it  is  not 
convenient  or  profitablo  to  keep  tho  necessary  extra  labor  throughout 
the  entire  year,  even  if  it  were  availablo.  This  condition  must  soon 
result  in  the  reorganizaron  of  a  largc  number  of  farms  throughout  the 
corn  bolt,  and  in  other  sectiorjs  as  wcll.  Tlio  main  fea  tures  of  those 
changos  must  be  (1)  a  botter  distribution  of  labor  throughout  the 
entire  season  and  (2)  systems  that  will  reduce  the  extra  labor 
requirod  at  certain  critical  soasons  of  the  year  to  a  mínimum. 

Tho  average  corn-belt  farm  must  be  dovoted  largely  to  the  growing 
of  staplo  field  crops,  such  as  can  be  planted  and  cultivatod  by  raa- 
chinery  and  handled  on  a  large  scale.    Thero  is  littlo  placo  in  that 
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Fig.  1.— Map  of  the  United  States  showing,  by  shadodlines, 
the  territory  to  which  this  bulletin  is  applicablo. 
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región  for  crops  that  yield  a  big  income  per  acre,  such  as  truck  crops 
and  small  fruits,  except  in  a  few  localities  cióse  to  cities,  where  good 
markets  are  available.  The  tendency  in  most  sections  is  for  the 
labor  of  the  farm  to  be  done  by  one  man  or  by  one  man  and  his  family. 
Occasionally  it  is  done  by  the  owner  or  teñan t  and  a  hired  man. 
In  this  case  it  is  rare  that  the  hired  man  can  be  depended  upon  to 
stay  the  entire  year,  unless  he  has  a  family  and  is  fumished  a  place  to 
Uve.  In  any  event,  it  is  growing  more  imperativo  that  the  efficiency 
of  the  one  man  be  increased  as  much  as  possible  in  such  operations  as 
plowing,  planting,  and  cultivating  the  farm  crops,  and  that  all  the 
labor  possible  be  eliminated  in  tho  harvesting  of  these  crops,  in 
order  to  cover  a  greater  acreage  effectively  and  at  the  same  time  to 
use  the  greatest  economy  in  the  employment  of  outside  labor,  inas- 
much  as  it  is  so  difficult  to  secure. 

Already  this  has  given  rise  to  certain  well-formed  and  definite 
systems  which  include  these  elemente  as  prominent  features  in  the 
management  of  the  farm.  In  several  widely  separated  places  prac- 
tically  the  same  system  has  been  worked  out.  In  all  of  these  in- 
stances  3  and  4  horso  machinery  is  being  rapidly  substituí  ed  for 
that  of  the  2-horse  type,  in  order  to  double  the  efficiency  of  each  man 
employed.  Crops  are  being  grown  that  do  not  compete  for  labor. 
Live  stock  is  being  used  in  every  way  possible  in  the  harvesting  of 
tho  crops  produced,  thus  eliminating  to  a  very  great  extent  the 
necessity  of  hiring  extra  labor.  By  this  process,  also,  the  soil  is 
being  brought  to  a  higher  stage  of  productiveness. 

THE  CROPPING  SYSTEM. 

A  system  which  meets  the  requirements  of  the  average  conditions 
in  the  corn  belt  has  been  found  in  actual  operation  on  a  number  of 
widely  separated  farms.  It  is  one  of  the  most  definite  and  clearly 
defined  systems  that  have  been  encountered  during  several  years  of 
farm-management  studies  throughout  the  región.  It  has  been  de- 
vised  by  the  farmers  themselves,  as  they  have  been  forced  gradually 
to  meet  present  conditions. 

The  system  in  itself  is  very  simple.  Only  three  different  crops  are 
grown,  and  these  follow  in  a  4  or  5  year  rotation  that  is  easily  man- 
aged.  The  crops  are  corn,  rye,  and  a  mixture  of  clover  and  timothy, 
or  clover  alone,  as  is  thought  best.  The  rotation  in  its  4-year  form 
is  corn,  corn,  rye,  and  timothy  and  clover.  The  5-year  rotation  is 
the  same,  with  the  exception  that  the  clover  and  timothy  are  allowed 
to  stand  two  years  instead  of  one. 

The  case  with  which  the  labor  of  such  a  rotation  is  taken  care  of  is 
very  evident.  Corn  is  the  first  and  only  crop  to  receive  attention 
during  the  spring  and  early  summer  until  time  to  lay  it  by,  at  which 
time  hay  harvest  begins.    Since  the  rye  is  harvested  later  by  the 
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hogs,  there  is  nothing  to  correspond  to  the  wheat  harvest,  which 
always  comes  at  about  the  time  the  corn  crop  should  be  given  its  last 
cultivation.  Haying,  then,  is  the  only  job  to  look  after  from  the 
time  the  corn  is  laid  by  until  it  is  necessary  to  cut  corn  or  sow  the  f all 
grain,  which  in  this  case  is  rye.  Thus  the  program  is  not  crowded, 
and  eachcropcan  haveitsdueattentionwithoutrushingorslighting  any 
part  of  the  work.  This  makes  it  possible  for  a  given  crew  to  handle 
a  máximum  acreage  with  the  least  possible  expense  for  outside  help. 

In  order  that  a  clear  and  definite  understanding  may  be  had  of  the 
entire  system,  its  rotations,  the  layout  of  tho  íields,  and  the  methods 
of  handling  the  Uve  stock,  a  diagram  with  fields  numbered  and  crops 
indicated  is  presentcd  hercwith  (fig.  2). 


1 

Z 

3 

5 

CORN 

COR  N 

RYE 

CLOVER 

TCMOTHY 

Ist 

2c¿ 

/f/vo 

ANO 

ZfAfD 

YEAR  , 

VERfí, 

YOUNG 

T/MOTHY, 

CLOVER 

TO  BE 

TO  BE  Cí/T 

CLOVER. 

HOQ~ 

FOR 

HOGGED 

&ND  RYE 

HOGGEO 

PASTUñEO. 

HAY  Oñ 

OFF 

sow/v. 

OFF  ANO 

PASTURE. 

PASTOREO. 

Fio.  2.— Plau  of  a  farm  run  on  a  5-year  rotation. 

This  drawtng  roprescnts  an  actual  farm  as  it  is  bcing  operated,  with 
the  exception  that  one  field  is  loft  in  permanent  pasture.  Thus,  the 
real  farm  is  being  run  on  a  4-year  rotation,  but  for  the  sake  of  illus- 
tration  it  is  shown  on  the  5-year  plan,  which,  cverytliing  considered, 
is  probably  tho  most  desirable.  Tliis  depends  somewhat  on  the  size 
of  the  farm.  If  the  farm  is  of  sufncient  size,  a  sixth  field  may  well  be 
added  and  devoted  to  permanent  pasture. 

As  the  crops  are  arranged  in  the  drawing,  the  rotation  moves  one 
field  to  the  right  each  year.  The  details  of  the  crop  management  are 
as  f ollows : 

Field  No.  1. — The  crop  in  field  No.  1  is  first-year  corn,  or  corn  the 
first  }Tcar  after  sod.  This  corn  is  grown  and  hogged  off  as  soon  as  it 
is  ripe.  This  process  generally  begins  as  soon  as  the  corn  has  become 
hará  and  as  soon  as  the  hogs  can  be  brought  up  to  full  feed,  or  about 
September  1  to  10.  On  somo  farms  the  commendable  practice  is 
followed  of  sowing  soy  beans  or  rape,  or  both,  at  the  last  cultivation 
of  the  corn,  in  order  to  furnish  pasturage  for  the  hogs  whilc  gathering 
the  corn  crop.  Generally  this  will  furnish  a  large  amount  of  forage, 
and  it  is  valuable  not  only  on  this  account,  but  because  of  the  humus- 
forming  material  it  aff ords  that  will  be  turned  back  into  the  soil.  The 
success  of  this  practice  depends  somewhat  on  local  conditions,  but  it 
comes  in  so  nicely  with  the  hogging  down  of  the  corn  and  requires  so 
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little  labor  that  it  is  worth  a  thorough  trial.  The  following  spring 
the  stalks  and  trash  that  remain  on  the  surfaco  of  the  field  are  cut 
over  with  a  sharp  disk.  This  is  the  first  step  in  the  preparation  of 
this  field  for  the  second-year  corn  to  follow. 

Field  No.  2. — Field  No.  2  is  devoted  to  second-year  corn,  or  corn 
following  the  year  previous.  Rye  must  be  sown  here  in  the  fall 
in  order  to  furnish  a  field  of  rye  for  the  next  season,  which,  in 
turn,  affords  a  ready  means  of  getting  a  stand  of  clover  and  timothy. 
If  it  is  a  normal  season  and  the  corn  stands  well,  the  rye  may  be 
sown  in  the  standing  corn  with  a  1-horse  drill.  If  this  is  not  possible, 
the  corn  must  be  cut  as  early  as  is  allowable,  the  ground  prepared, 
and  the  rye  sown  after  the  corn  has  been  cut  and  snocked.  If  corn 
cutting  comes  late,  the  rye  may  be  sown  late  also  and  still  givc  verv 
good  results.  Rye  may  be  sown  much  later  than  wheat  with  mucn 
more  certainty  oí  success.  In  some  instances  it  is  sown  so  late  that 
it  does  not  come  up  un  til  the  next  spring,  and  still  it  produces  a  fair 
crop.    This,  however,  is  not  desirable  if  it  can  be  avoided. 

Field  No.  S. — Field  No.  3  is  devoted  to  rye  during  the  en  tiro  season. 
I  n  the  fall  of  the  year  previous.  timothy  is  sown  with  the  rye,  and  the 
clover  is  sown  in  the  rye  early  tne  next  spring,  preferably  in  February. 
During  the  spring  the  rye  is  pastured  by  the  hogs  as  long  as  it  is 
palataole.  It  affords  excellent  pasturage,  which  is  quite  valuable 
for  young  hogs  and  brood  sows.  As  soon  as  it  becomes  tough  the 
hogs  will  Degin  to  chew  it  for  the  juices  and  throw  the  remainder  out 
on  the  ground.  This  is  a  sign.  that  thoy  have  derived  about  all  the 
benefit  they  are  capable  of  getting  from  the  green  pasturage.  They 
are  then  taken  out  and  are  not  returned  to  tne  field  until  about  two 
weeks  after  the  rye  has  ripened.  Then  they  are  allowed  to  gather 
the  entire  crop  of  rye  and  graze  on  the  young  clover  that  has  come 
up  from  the  spring  seeding.  The  hogging  down  of  rye  is  discusscd 
in  full  later  under  the  heading  "The  rye  crop." 

Field  No.  A. — The  clover  and  timothy  in  field  No.  4  in  a  5-year 
rotation  aro  devoted  entirely  to  hog  pasture.  Where  this  plan  is  used 
with  a  4-year  rotation,  as  is  often  done,  the  grass  crop  on  tlús  field 
must  furnish  both  pasture  for  the  hogs  and  hay  for  the  norses  and  for 
the  cows  kept  for  family  use.  Henee,  it  is  seen  to  be  an  advantage  to 
sow  a  mixture  of  clover  and  timothy  instead  of  clover  alone.  The 
hogs  graze  principally  on  the  clover  and  leave  most  of  the  timothy 
to  be  cut  for  hay.  A  good  cutting  of  mixed  hay  can  generally  be 
taken  from  the  best  parts  of  the  field.  This  will  usually  oe  sufficient 
for  the  horses  and  cows. 

Field  No.  5. — The  clover  and  timothy  in  field  No.  5  oceupy  the 
ground  for  the  second  year.  It  should  be  nearly  all  timothy,  though 
sometimes  a  good  deal  of  clover  may  be  present  also.  The  grass  crop 
on  tliis  field  is  cut  for  hay  and  may  be  sold.  Late  in  the  fall  it  is 
plowed  for  the  first-year  corn,  which  follows  the  next  year.  If  not 
pastured  too  closely,  this  affords  an  excellent  opportunity  to  plow 
uixler  a  good  second  growth  of  grass  that  will  be  very  beneficial  to 
the  land. 

THE  SYSTEM  OF  UVE-STOCK  MANAGEMENT. 

The  principal  livo  stock  to  be  kept  on  a  fann  using  tlús  system  is 
swine.  The  fall  pigs  are  turned  in  on  the  rye  in  field  No.  3  as  early  in 
the  spring  as  is  permissible.   This  is  generally  from  April  10  to  15. 
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The  sows  and  their  spring  litters  are  turned  out  on  a  part  of  the  rye 
field  or  a  small  bluegrass  pasture  as  soon  as  the  pigs  are  oíd  enough 
to  travel  well  and  are  approaching  the  weaning  age.  When  they  are 
from  6  to  8  weeks  oíd  they  are  weaned  and  the  sows  taken  to  other 
inclosures,  where  they  are  bred  for  fall  litters. 

The  fall  shotes  and  the  spring  pigs  remain  on  the  rye  as  long  as  it 
is  tender  and  succulent.  This  varios  somewhat  with  the  scason,  but 
generally  throughout  the  corn  belt  the  rye  has  becomc  so  woody  by 
May  1  to  15  that  it  no  longer  affords  good  pasturage,  and  at  this  timo 
the  liogs  are  turned  from  the  rye  field,  shown  in  tho  illustration  as 
field  No.  3,  into  the  first-year  clover  and  timothy  in  field  No.  4. 
There  they  receive  a  reasonably  liberal  corn  ration.1  This  is  con- 
tinuod  until  fully  two  wcoks  havo  olapsod  aftor  the  rye  has  ripened  in 
field  No.  3.  This  is  generally  about  July  15.  At  this  time  tho  young 
hogs,  and  very  ofton  tho  brood  sows  also,  aro  all  turned  into  tho  ripo 
rye  and  allowed  to  hog  it  down  and  to  eat  the  young  clover  along 
with  it.  Wlúlo  cngagcd  in  this  oporation  they  aro  given  no  corn  or 
slop  feeds  whatever,  and  the  only  attention  they  require  is  to  be 
given  plenty  of  frosh  water. 

As  a  working  basis  on  which  calculations  may  be  made,  it  has  been 
found  that  six  100-pound  hogs  to  the  acre  will  gathcr  a  17-bushel  per 
acre  crop  of  rye  in  six  wooks.  Timod  in  this  way,  the  liogs  will  havo 
the  average  r)re  crop  harvested  by  Septcmbcr  1 ,  at  whicli  time  new 
corn  is  about  ready  to  feod.  Then,  as  soon  as  tho  hogs  can  bo  brought 
up  to  full  foed  on  the  now  corn,  or  about  Scptembor  10,  they  aro  turned 
into  tho  first-year  corn  in  field  No.  1.  There  they  remain  until  the 
field  is  hoggod  off  or  they  are  sold.  Tlús  will  be  about  Novcmber  1 
to  10  if  all  the  liogs  aro  kcpt  until  the  entire  crop  is  gatherod. 

Many  who  havo  followod  this  systom  havo  found  it  advisablo  to 
take  the  fall  shotes  out  of  the  rye  and  clover  field  about  August  15 
and  allow  them  to  finish  out  on  oíd  corn,  thus  getting  them  on  the 
market  bcfore  tho  rush  of  ncw-corn  liogs.  In  this  caso  tho  spring  pigs 
are  allowed  to  continuo  gathering  the  rye,  and  if  any  is  left  when 
they  are  turned  into  cornfield  No.  1,  tho  brood  sows  aro  turned  in  or 
are  left  in  the  rye  field  to  clean  it  up. 

Thus,  the  whole  herdis  furnished  pasture  and  grain  feod  throughout 
the  entire  spring,  summer,  and  fall,  which  the  hogs  have  gathered 
with  practically  no  labor  and  very  little  attention  on  the  part  of  the 
owner  or  the  man  who  operates  the  farm.  Besides  this,  the  brood 
sows  and  the  fall  litters  are  furnished  pasturage  on  the  rye  field 
during  the  fall  and  early  winter  of  the  samo  yoar  it  is  sown. 

For  the  winter  feeding  of  the  fall  pigs  it  is  desirable  to  sow  a  few 
acres  of  soy  beans.    This  may  be  dono  in  the  socond-year  cornfield  or 

'  Twoor  throe  pounda  oí  shelled  corn  (Sor  6 average  ears)  for each  100  potindsof  liveweightLs about  rlght. 
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on  some  small  field  set  apart  for  that  purpose.  The  most  practical 
method  of  feeding  this  crop  is  to  cut  and  stack  the  beans  when  ripe 
and  feed  them  out  as  hay.  Racks  may  be  provided  or  they  may  be 
fed  on  the  ground.  The  pigs  are  very  fond  of  them,  and  if  they  are 
not  fod  in  too  great  abundance  none  will  be  wasted.  Soy  beans  fed 
in  this  way  with  corn  make  one  of  the  most  satisf  actory  winter  foeds 
that  can  be  grown  or  purchased  on  the  market. 

It  may  be  desirable  in  some  instances  to  enlarge  on  this  farm  sys- 
tem  so  as  to  include  cattle  or  sheep  or  both  in  the  live  stock  kept. 
This  may  be  done  by  adding  a  sixth  field  to  the  plan  proposed  and 
allowing  it  to  remain  in  permanent  pasture.  Dairying  might  be 
introduced  into  the  system  in  localities  favorable  to  this  enterprise. 
If  this  is  done,  enough  cows  should  be  maintained  to  keep  a  second 
man  practically  busy  with  their  care  and  management,  since  the 
crops  and  hogs  keep  one  man  weil  employed.  Another  live-stock 
enterprise  suitablo  for  combination  with  the  system  here  outlined 
is  the  keeping  of  brood  mares  to  do  the  work  and  raise  colts.  With 
any  of  these  additional  live-«tock  enterprises  the  farm  should  be  of 
sufficient  size  to  permit  the  sixth  field  to  remain  in  permanent  pasture 
and  still  allow  the  other  fields  to  be  of  good  size. 

THE  SIZE  OF  THE  FIELDS. 

In  carrying  out  this  system  to  the  best  advantage,  the  fields  should 
not  be  less  than  about  20  acres.  In  a  4-year  rotation  this  would  cali 
for  80  acres  of  tillable  land  and  would  just  about  represent  a  1-man 

3-  horse  farm  in  this  latitude.  In  the  5-year  rotation  plan  it  would 
cali  for  100  acres  of  tillable  land,  and  this  could  still  be  handled 
with  the  same  working  forcé.  The  sizes  of  the  fields  may  be  incroased 
up  to  40  acres,  beyond  which  it  is  doubtful  whether  the  acreage 
should  be  extended.  If  the  fields  are  made  to  include  40  acres  on 
tbe  4-year  plan,  it  would  cali  for  160  acres  of  tillable  land,  and  on  the 
5-year  plan  there  would  be  200  acres  in  the  rotation.  If  one  field 
should  be  added  and  the  same  size  maintained,  there  would  be  240 
acres  in  all.  With  this  sixth  field  left  in  permanent  pasture,  the 
en  tire  farm  can  be  handled  by  one  man  with  the  assistance  of  a  hired 
hand  during  the  summer,  provided  he  is  equipped  with  a  good 

4-  horse  team  and  allmachinery  to  correspond.  The  only  extra  labor 
that  would  bo  required  would  be  while  putting  up  40  acres  of  hay  and 
cutting  and  husking  40  acres  of  corn.  If  modern  machinery  is  used, 
but  little  extra  labor  will  be  required,  even  for  these  operations. 

By  plowing  one  of  the  fields  for  corn  late  in  the  fall,  such  a  plan 
is  perfectly  feasible,  and  there  would  be  no  rush  season  when  the 
work  could  not  be  managed  with  a  reasonable  degree  of  comfort. 
To  carry  this  out,it  would  be  necessary  to  ha  ve  the  sows  farrow  their 
spring  litters  early  in  March,  so  as  to  require  very  little  attention 
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after  the  seasofl  for  field  work  opons.  Tbe  fall  litters  should  be  far- 
rowed  about  Septena ber  1,  as  this  is  another  time  of  year  when 
work  would  not  be  pressing. 

It  will  be  seen  that  this  system  of  managing  a  farm  is  capable  of 
great  possibilities  in  extending  tbe  área  that  one  man  can  handle. 
For  small  farms  it  probably  has  less  value;  but  it  fits  well  into  any 
scheme  of  farroing  médium  and  large  acreages.  It  is  espeeially 
suited  to  farms  on  which  the  labor  conditions  are  difficult  to  meet 
and  to  farros  that  are  in  a  low  state  of  fertility.  The  method  of 
disposing  of  haJf  the  corn  and  all  the  rye  is  such  that  it  builds  up  the 
soil  rapidly,  and  the  labor  saved  in  allowing  the  hogs  to  harvest 
these  crops  and  a  great  part  of  the  clover  is  a  very  important  advan- 
tage  over  the  ordinary  system. 

THE  RYE  CROP. 

One  of  the  very  distinctivo  foatures  of  this  farm  system  is  tlio  rye 
crop  and  the  part  it  plays  in  the  general  details  of  management. 
There  is  no  other  crop  that  will  fit  in  so  well  as  rye  and  none  that 
will  take  its  place  in  carrying  out  this  system  in  its  most  desirable 
form  in  the  corn  belt.  In  the  first  place  it  is  a  fall  grain,  which  is 
absolutely  necessary  in  order  to  get  the  most  desirable  distribution 
of  labor.  Wheat  might  fill  this  requirement,  but  there  are  many 
features  about  wheat  that  make  it  very  much  less  desirable  for  this 
purpose  than  rye.  Wheat  is  less  certain  to  yield  a  good  crop,  and 
rye  can  be  sown  much  later  in  the  fall,  if  nccessary,  with  greater 
assurance  of  success.  Wheat  can  be  hogged  down  in  small  acreages 
as  well  as  rye,  provided  it  is  eaten  quickly,  before  it  has  time  to  waste. 
The  straw  of  wheat  will  break  near  the  ground  and  allow  the  grain 
to  lie 'fíat  on  the  ground,  whereas  rye  straw  breaks  higher  up  and  near 
the  hcads  and  thus  kecps  the  grain  ofF  tho  soil,  preventing  it  from 
rotting  before  the  hogs  have  liad  time  to  gather  it.  When  allowed 
to  stand  after  it  is  ripe,  wheat  will  shatter  out,  while  rye  will  be  re- 
tained  in  the  heads  un  til  very  late  in  tho  fall  or  early  winter. 

There  is  some  objection  to  rye  when  used  as  outlined  in  this  system 
in  the  dry  regions  of  the  West,  on  account  of  the  grain  remaining  so 
hard  that  the  hogs  will  not  eat  it,  and,  therefore,  wheat  for  such  sec- 
tions  is  more  desirable  for  hogging  down  than  rye.  But  in  the  corn 
belt  there  is  no  trouble  of  this  kind,  provided  the  rye  crop  is  allowed 
to  stand  in  the  field  unmolested  for  a  period  of  two  wecks  after  it  is 
ripe.  When  this  is  done,  the  beards  lose  their  sharpness,  the  grain 
softens  and  becomes  more  palatable,  and  the  hogs  waste  no  time  in 
taking  hold  of  their  ncw  feed.  This  wait  of  two  weeks  is  absolutely 
necessary,  or  there  will  be  great  disappointment  in  the  hogging  down 
of  rye.  Many  have  condemned  the  practice  merely  because  this  pro- 
caution  was  not  observed.    Another  mistake  that  is  often  made  is  to 
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food  corn  whon  the  hogs  are  gathcring  t he  rye,  thinkfng  that  thereby 
thcir  growth  will  be  hastened.  After  the  hogs  have  been  on  the  rye 
for  a  few  days  the  corn  ration  should  be  gradually  lessened  until  none 
is  fed.    lf  corn  is  fed,  the  hogs  will  simply  eat  that  much  less  rye. 

Rye  possesses  other  ad van t ages  over  wheat.  Aside  froni  being  a 
more  ccrtain  crop,  rye  will  do  better  on  poor  soil  than  wheat.  In 
inaiiy  scctions  of  the  corn  belt  wheat  is  hardlv  a  proíitablo  crop,  and 
many  farmers  say  thcy  grow  it  nierely  in  order  to  get  a  stand  of 
clover  and  are  inquiring  what  they  raust  do  to  get  away  from  raising 
wheat.  Rye,  when  managed  as  it  is  in  tkis  system,  offers  a  solution 
of  tliis  problem.  It  not  only  takes  the  placo  of  the  wheat  crop  whero 
the  yield  of  wheat  is  low  and  unproíitable,  but  it  offers  a  better 
chance  of  success  witli  the  clover  crop  that  is  sown  in  it.    Rye  grows 


Kig.  3.— Hogs  grazing  011  ryo  in  the  spring. 

tall  and  does  not  produce  so  dense  a  shade  as  wheat,  and  it  therefore 
gives  the  clover  a  better  opportunity  to  thrive. 

In  carrying  out  this  general  plan  with  tlie  rye  crop  it  is  the  most 
eommon  practico  to  pasture  it  with  tho  hogs  for  a  whilc  during  the 
early  spring.  This  is  not  only  a  beneíicial  thing  for  the  hogs,  but 
their  trampling  helps  to  sink  the  clover  seed  into  the  soil  and  is  an 
important  item  in  securing  a  stand  of  clover.  Figure  3  shows  a  good 
bunch  of  pigs  grazing  on  rye  earlv  in  the  spring  and  the  splendid 
pasturage  tliey  are  getting. 

Another  important  f  eat  uro  about  the  practico  of  hogging  down  rye 
wllich  must  not  be  overlooked  is  its  contribution  toward  the  buüding 
up  of  the  soil  and  the  maintenancc  of  soil  fertility.  All  tho  rye  straw 
and  practically  SO  per  cent  of  tho  fertilizing  valuó  of  the  grain  is 
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immedia  tely  put  back  on  tho  íield  and  is  better  distributed  than  would 
be  possiblo  by  any  other  system  of  feeding  and  distributing  the 
inanure.  It  is  possible,  even  on  poor  land,  to  produce  ¡mínense 
growths  of  ryo  straw  with  fair  yields  of  grain.  This  straw  furnishes 
great  quantities  of  the  vegetable  matter  and  humus-forming  material 
that  is  so  essential  to  all  soils.  Tlie  erop  of  rye  shown  in  figure  4  was 
grown  on  only  médium  soil  with  the  aid  of  200  pounds  of  aeid  phos- 
phate  per  acre.  Turning  back  such  quantities  of  straw  soon  makes  a 
decided  change,  oven  on  very  poor  soil. 

An  item  of  no  little  importance  is  the  caso  with  wliicli  the  hogs  take 
care  of  themselves  while  hogging  oíf  the  rye  crop  and  eating  the  young 
clover  that  has  grown  up  therein.  During  the  hot  season  of  Julv  and 
August  the  hogs  lie  in  the  shade  during  midday,  but  about  sundown 
start  out  in  the  rye  ficld  and  work  there  generallv  all  night,  coming  in 


Fio.  4.— A  splendid  jrrowth  of  ryo,  with  (he  hopRing-down  procos»  just  boginnini;. 


lato  the  following  morning.  If  plenty  of  puro  water  is  furnished  them, 
this  is  all  the  attention  they  require,  and  they  will  continué  to  do  the 
work  of  harvest  hands  very  cíTeetively. 

Compared  with  the  cost  of  harvesting,  thrashing,  and  marketing  the 
grain  it  has  been  determined  that  cach  hog  will  do  about  1  cent's 
worth  of  work  per  day.  This,  taken  into  account  with  the  fact  that 
each  hog  will  make  a  very  creditable  gain  of  one-half  to  threc-fourths 
of  a  pound  per  day,  and  in  some  cases  a  pound,  during  a  timo  when 
the  labor  situation  is  most  tense,  is  a  big  factor  in  the  economic 
management  of  the  farm. 

The  composition  of  rye  grain  is  about  the  same  as  that  of  corn, 
being  oiúy  slightly  higher  in  protein  than  corn.  Young  clover,  when 
eaten  with  ripe  rye,  makes  an  ^xcellent  ration,  which  produces  a 
smooth,  "growthy  "  type  of  hog  that  is  in  just  the  right  condition  to 
put  on  fat  rapidly  when  given  a  corn  diet  later. 
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Figuro  5  shows  a  rye  field  that  is  nearly  harvested  and  the  splendid 
hog3  that  it  has  produced. 

THE  MONEY  INCOME  PER  ACRE. 

The  money  valué  of  an  acre  of  rye,  whether  hogged  down  or 
thrashed  and  sold  on  the  market,  is  not  grcat;  henee,  on  sniallcr 
farms  of  40  to  60  acres  of  fertile  soil  this  crop  with  this  method  of 
management  will  not  have  so  much  place  as  on  larger  farms  that  are 
less  productive.  On  the  smaller  farms  it  is  desirable  to  grow  crops 
that  will  bring  a  greater  profit  per  acre,  even  though  a  greater  outlay 
of  labor  is  necessary.    If,  however,  this  demand  for  extra  labor  can 


Fio.  5.— A  field  of  rye  and  young  clovor  nearly  hogged  of!  and  tho  thrifly  hogs  that  have  l>eon  doing 

the  work. 

not  be  metj  then  rye  and  the  practico  of  hogging  it  down  still  have  a 
place  on  the  smaller  farm,  and  especially  if  such  farms  are  in  a  run- 
do wn  condition. 

Under  average  conditions  in  the  com  bfllt  17  bushels  of  rye  per  acre 
is  a  good  yield.  This,  when  sold  on  tho  market  at  70  cents  per  bushel 
(which  is  a  liberal  standard  price),  will  bring  $11.90.  The  income 
when  the  crop  is  hogged  down  will  vary  with  tho  price  of  hogs.  With 
tho  young  clover  that  grows  up  in  the  rye,  a  17-bushel  acre  of  rye  will 
produce  approximately  200  pounds  of  pork  without  any  outside  or 
supplementary  feeds.  This,  when  sold  at  6  cents  per  pound,  will 
bring  $12  per  acre,  and  at  7  cents,  $14. 
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In  collecting  data  on  the  income  derived  from  an  acre  of  rye  when 
hogged  down,  it  has  becn  repeatcdly shown  that  this  is  about  the  same 
as  when  the  crop  is  cut,  thrashed,  and  sold.  Generally,  there  has 
been  a  slight  advantage  in  favor  of  the  hogging-down  process.  This 
varíes  somewhat,  and  in  some  cases  this  advantage  has  been  consid- 
erable. In  addition  to  yielding  an  equal  or  slightly  greater  money 
income,  the  hogging-down  method  permits  the  rye  to  stand  through- 
out  the  hot,  dry  season  and  come  down  gradually,  thus  furnishing  a 
protection  for  the  young  clover;  it  saves  the  labor  involved  in  har- 
vesting,  thrashtng,  and  marketing  the  crop,  and  is  a  very  important 
means  of  building  up  the  soil.  Even  if  the  two  methods  yield  the 
same  íinancial  rcturns,  that  of  hogging  down  the  crop  is  decidedly 
superior,  in  that  it  proteets  the  clover,  builds  up  the  soil,  and  saves 
-  the  labor  of  harvesting,  thrashing,  and  marketing  the  grain. 

RYE  OR  WHEAT— WHICH? 

There  may  be  some  question  when  this  farm  system  is  considered 
for  the  average  corn-belt  farm  as  to  whother  it  is  not  better  to  continuo 
growing  whcat  than  to  substituto  rye  with  the  practice  of  hogging  it 
off.  This  is  a  question  that  must  be  worked  out  and  answered  sepa- 
rately  on  each  farm. 

In  deciding  this  question  there  are  many  things  that  must  be  con- 
sidered. The  first  is  the  man  himself .  Has  the  man  who  will  opérate 
the  farm  an  inclination  toward  swine  raising  or  a  dislike  for  it  ?  Has 
he  or  can  he  acquire  suflicient  skill  in  this  to  be  reasonably  sure  of 
raising  the  number  of  hogs  each  year  that  would  be  required  to  harvest 
the  rye  crop  ?  The  next  itcm is  the  equipment  and  f enees  on  the  farm. 
Is  the  farm  so  fenced  or  can  it  be  so  fenced  that  hogs  of  all  sizes  may 
be  kept  in  all  fields  ?  Certain  equipment  for  housing  the  brood  sows 
and  their  litters  will  be  necessary  also.  Is  it  desirable  to  furnish  the 
fence  and  other  equipment  necessary,  or  continué  more  along  crop- 
farming  lines,  of  which  wheat  growing  and  selling  shall  be  a  part? 
Finally,  the  itcm  of  labor  must  be  considered.  Is  there  labor  available 
to  handle  the  wheat  crop  without  seriously  hindering  the  other  farm 
operations?  If  not,  cven  if  it  is  more  profitablc,  itmay  be  advisable 
to  substitute  rye  and  the  practice  of  hogging  it  down. 

* 

THE  CORN  CROP. 

The  corn  crop  is  a  very  important  factor  in  the  success  of  this 
system.  On  farms  where  corn  yields  are  extremely  low  this  plan 
woyld  require  the  purchase  of  a  large  amount  of  corn,  and  it  might 
not  be  feasible  until  the  soil  has  been  built  up  to  a  point  where  a  fair 
yield  of  corn  may  be  expected.  It  might  be  better  in  such  cases  to 
run  the  farm  as  a  grain  farm,  with  such  legumes  as  soy  beans  or  cow- 
peas  as  cash  crops,  until  the  soil  has  been  built  up  to  at  least  a  modér- 
ate degree  of  fertility  by  this  means  and  by  the  use  of  such  green 
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manures  and  other  soil  amendments  as  the  farmer  can  afford  under 
the  circumstances.  An  alternative  would  be  to  reduce  the  number 
of  hogs  in  proportion  to  the  corn  yield,  say  to  three  or  four  for  each 
acre  of  rye,  instead  of  six.  By  doing  this  the  rye  will  last  longer  and 
less  corn  will  be  required. 

The  possibility  of  securing  at  least  fair  yiclds  of  corn  should  be  kept 
in  mind  in  putting  this  plan  in  oporation  outside  of  the  corn  bolt 
proper.  With  the  precautions  mentioned  above,  this  system  as  a 
whole,  or  raodifications  of  it,  should  be  of  valué  in  the  reorganization 
of  a  large  number  of  farras  in  other  sections  as  well. 

The  system  proper  should  always  include  two  ficlds  of  corn,  as 
shown  in  figure  2.  One  field  sliould  be  cut  and  shocked  and  later 
shredded,  in  order  to  furnish  bedding,  whilc  the  fodder  is  being  fed 
in  the  barn.  AU  or  a  part  of  the  other  field  should  be  hogged  dowrt 
as  it  may  secm  wise  to  do  under  the  circumstances  at  hand.  All  the 
íicld9  in  the  rotation  should  be  of  approximately  tho  same  sizc.  With 
this  arrangement  and  corn  yielding  60  bushels  per  acre,  ampio  corn 
will  be  produced  to  mcet  the  needs  of  the  farm.  If  the  yields  are 
lower  tlian  this,  the  number  of  hogs  must  be  cut  down  accordingly, 
or  the  difference  raade  up  by  buying  corn. 

Tho  practico  of  hogging  down  corn  which  is  called  for  in  this  system 
of  management  is  so  prevalcnt  throughout  tho  corn  bolt  that  it  is  not 
nocessary  to  discuss  it  at  longth.1  Fannors  have  loarned  that  wben 
proporly  handled  it  is  a  most  successful  and  profitable  farm  practice. 
It  is  not  wasteful,  it  saves  a  great  araount  of  labor  during  a  rush  sea- 
son  when  outside  labor  is  badly  needed,  and  it  immodiately  retums 
to  the  soil  most  of  the  fertility  contained  in  the  corn  crop.  In  addi- 
tion  to  this,  by  plowing  down  the  cornstalks  and  the  remaining  vege- 
tation  left  by  the  rape  and  soy  beans  sown  in  the  corn,  a  large  amount 
of  vegetable  matter  is  turned  under,  which  is  very  importan t  if  crop 
yiclds  are  to  be  increased  and  maintained. 

The  general  experience  is  that  a  part  of  tho  field  should  be  set  off 
by  a  temporary  fence  2  and  that  the  hogs  should  not  be  allowod  to 
covor  too  large  an  área  at  one  time.  This  procaution  is  a  big  factor 
in  preventing  waste,  and  it  avoids  the  possibility  of  having  to  leave 
the  field  only  partly  gathered  if  it  should  become  necessary  to  sell 
the  hogs  before  the  work  is  finished.  This  is  especially  desirable 
with  this  system,  since  only  six  hogs  are  to  be  raisod  for  each  acre  of 
corn  to"bc  hogged  off.  In  this  case,  it  will  take  the  six  hogs,  three  of 
which  will  be  f all  shotes  and  threo  spring  pigs,  about  60  days  to  hog  off 
an  acre  of  corn  yielding  60  bushels.  Very  often  it  may  not  be  desir- 
able to  allow  tho  hogs  to  cover  moro  than  one-half  or  two-thirds  of  tho 
field.    It  would  secm  advisablc,  therefore,  to  fence  off  from  5  to  8  acres 

1  For  a  full  discussion  of  the  practice  of  hogging  down  cora,  see  Bulletin  143,  Iowa  Agricuitural  Expert- 
ment  Statlon,  and  Bulletin  104,  Minnesota  Agricuitural  Experiment  Station. 

*  This  fencing  is  easily  done  by  setting  good  anchor  poste  at  each  side  of  the  field,  stretching  25-inch  woven- 
wire  fence,  und  tying  it  to  the  bilis  oí  corn. 
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at  a  time  and  have  this  eleaned  up  well  bef ore  moving  the  fence.  It 
is  good  practico  also  to  allow  the  brood  sows  and  their  fall  litters  tofol- 
low  later  to  gather  up  what  little  waste  corn  may  be  left  in  the  field. 

When  the  hogging  down  of  corn,  propcrly  managed,  is  combined 
with  the  hogging  down  of  rye  and  the  pasturing  of  clover,  as  outlined 
in  this  paper,  the  result  is  one  of  the  most  economical  and  efficicnt 
of  f  arm  systems  and  one  that  will  meet  many  of  the  most  urgen  t  f  arm 
problems  in  the  corn  belt. 

THE  SOÜRCES  OF  INCOME. 

It  is  evident  that  the  principal  incomo  from  this  system  is  to  be 
derived  from  the  sale  of  hogs.  In  addition,  there  will  be  a  calf  or 
two  for  sale  each  year.  The  hay  needed  for  the  horses  and  cows  will 
be  cut  from  the  hog  pasture  shown  as  field  No.  4  in  figure  2.  This 
will  permit  the  sale  of  all  the  hay  cut  from  field  No.  ó. 

THE  LABOR  PROBLEM. 

One  of  the  most  striking  features  of  this  "system  is  the  way  it 
meets  and  solves  the  labor  problem.  The  chief  aim  has  been 
to  grow  only  those  crops  that  do  not  compete  seriously  for  la- 
bor, to  elimínate  as  much  labor  as  possible  at  the  rush  seasons 
by  the  harvesting  of  crops  with  live  stock,  and  so  to  distribute  the 
necessary  labor  throughout  the  year  as  to  enable  a  given  crew  to 
handle  a  máximum  acreage  with  the  least  possible  amount  of  outside 
labor.  How  effectively  this  is  accomplished  is  shown  by  the  accom- 
panying  chart  (fig.  6),  which  sfíows  graphically  the  amount  of  time 
avadablefor  field  work  throughout  an  average  season  and  the  amount 
of  work  of  this  character  that  is  required  during  each  month  on  a 
100-acre  farm  run  by  this  system.  Figure  7  shows  the  additional 
labor  required  to  take  care  of  10  brood  sows  and  their  litters  under 
this  system  of  management. 

The  labor  on  the  100-acre  farm,  as  charted  in  figure  G,  is  done  by 
one  man  and  three  horses,  with  a  very  small  amount  of  outside  help. 
The  crops  are  two  20-acre  fields  of  corn,  20  acres  of  rye,  20  acres 
of  clover  and  timothy,  and  20  acres  of  timothy.  The  labor  indi- 
cated  in  figure  6  also  includes  the  growing  of  two  acres  of  potatoes. 
By  plowing  one  field  for  corn  in  the  fall  the  one  man  and  three  horses 
are  ablc  to  handlo  all  the  spring  work  within  the  limita  of  available 
time,  gct  the  corn  in,  cultivate  it;  and  produce  the  crop  without 
assistance.  The  next  operation  is  that  of  pu tting  up  the  hay,  and  even 
with  the  most  modern  haying  machinery  some  extra  labor  is  needed. 

As  previously  stated  under  "  The  system  of  live-stock  management/' 
the  hogs  are  turned  in  on  the  rye  field  (fig.  2,  No.  3)  about  July  15 
and  allowed  to  harvest  that  crop.  On  account  of  this  the  man  and 
his  team  are  practically  relieved  from  field  work  after  the  hay  is 
put  up  until  early  in  September,  when  one  field  of  corn  must  be  cut 
and  20  acres  of  rye  sown.    The  harvesting  of  the  hay  will  be  done 
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by  the  last  of  July,  and,  with  the  possible  exception  of  a  day  or  two 
during  August  in  íinishing  the  haying  job,  there  will  be  no  field 
work  to  be  done  from  then  until  the  second  10-day  period  of  Septem- 
ber,  when  cora  cutting  begins.  Thus,  there  are  about  five  weeks 
when  the  man  and  his  team  would  be  idle,  but  this  is  thrashing 
time  and  he  can  help  his  neighbors  and  do  the  work  indicated  in 
figure  6  as  extra  labor,  in  order  to  pay  back  the  labor  he  would  be 
forced  to  hire  when  shredding  a  part  of  the  20  acres  of  corn  in  field 
No.  1  of  figure  2,  this  being  necessary  to  provide  bedding  in  the 
barn.  While  extra  labor  to  the  extent  of  16  extra  hands  and  6  exjbra 
teams  is  shown  in  figure  6  during  the  last  10  days  of  October  for 
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Fig.  6.— Diagram  showing  the  distribution  of  labor  for  ono  man  and  three  horses  on  a  100-acrc  corn-belt 
íarm  when  run  on  the  plan  described  in  this  bulletin.  Explanation:  A=man  days,  B=3-horse  team 
days,  C- extra  man  labor,  D=  extra  horse  labor,  E—  exchange  man  labor,  F=exchange  horse  labor, 
G=available  time  for  one  man  and  three  horses. 

doing  the  shredding,  this  labor  is  paid  for  during  August  and  the 
first  10  days  of  September  by  helping  these  men  in  thrashing  their 
wheat  and  oats. 

With  the  extra  labor  taken  care  of  in  this  manner  there  will  still 
remain  about  10  days  of  extra  labor  during  hay  harvest  that  must 
be  paid  for  in  cash.  With  this  sinall  amount  of  hired  help  and  the 
assistance  of  the  hogs  in  harvesting  the  20  acres  of  rye,  20  acres  of 
corn,  and  the  greater  part  of  20  acres  of  clover  and  timothy,  one 
man  and  three  horses  can  do  the  work  on  a  100-acre  corn-belt  farm. 

Figure  7  shows  the  labor  rcquired  in  the  care  of  10  sows  and  their 
litters  during  the  entire  year.  This  must  be  done  in  addition  to 
the  regular  farm  work.  A  glance  at  figures  6  and  7  will  show  how  well 
the  labor  required  by  the  hogs  fita  in  with  the  other  farm  operations 
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and  helps  fiU  in  the  prograna  during  slack  periods  of  the  regular  work. 
During  the  winter  inonths  thero  is  little  work  the  farmer  can  do 
profitably,  and  it  is  during  this  season  that  the  heaviest  work  is 
demanded  by  the  hogs.  At  this  tune  there  should  be  60  fall  pigs, 
10  brood  sows,  and  1  boar  to  care  for,  feed,  water,  slop,  bed,  etc. 
The  amount  of  time  actually  put  in  at  this  will  vary  with  the  man 
and  the  arrangemonts  for  handhng  the  hogs.  The  fall  pigs  should  be 
divided  into  two  or  three  lots,  according  to  size.  If  these  are  scat- 
tered  somewhat  and  the  feeding  done  out  of  doors,  portable  shelter 
houses  being  used  both  for  the  shotes  and  the  sows,  more  than  4 
hours  a  day  will  be  necessary.  If  the  shotes  are  allowed  to  run 
together  in  one  herd  and  are  housed  in  a  largo,  permanent  house 
and  the  sows  kept  together  in  a  part  of  the  same  building,  less  time 


Hours 
per  day 


Fio.  7.— Dlagram  showing  tho  amount  and  dlstribution  oí  labor  required  by  10  brood  sows  and  120 
pigs  by  tho  systcm  of  management  described  in  this  bullotin. 

will  be  required.  Under  ordinary  conditions  4  hours  a  day  will  be 
required  for  this  work  throughout  the  corn  belt  for  the  winter  months. 

The  two  litters  of  pigs  produced  each  year  are  farrowed  between 
March  1  and  15  and  September  1  and  15.  This  accounts  for  the 
extra  amount  of  work  with  tho  hogs  at  these  two  periods.  A  glance 
at  figure  6  shows  that  at  these  periods  the  farmer  has  praetically  no 
field  work  to  do  and  can  well  devoto  his  time  to  the  care  of  the  sows 
and  their  young  litters,  together  with  whatever  attention  tho  shotes 
may  require.  From  September  1  to  15  there  is  more  work  to  be  done 
in  connection  with  the  hogs  than  at  any  other  period  of  the  year. 
During  this  time  the  fall  litters  are  farrowed  and  the  shotes  are  fed 
corn  in  order  to  get  them  on  full  feed  before  turning  them  into  the 
cornfield  which  is  to  be  hogged  down.  For  a  few  days  oíd  corn  is 
fed,  but  gradually  new  corn  takes  its  place.  This  is  gathered  from 
the  field,  and  stillfurther  increases  tho  labor  at  this  time.  This  consti- 
tuios the  busiest  season  of  the  year  for  this  kind  of  work,  but  it  comes 
when  there  is  the  least  amount  of  regular  farin  work  to  be  done. 
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It  will  be  seen  that  the  hogs  are  an  effective  means  of  cutting  do%vn 
the  labor  at  rush  seasons,  of  avoiding  the  expense  and  annovance  of 
socuring  much  hired  labor,  and  of  transferring  the  bulk  of  tnis  labor 
to  other  seasons  of  the  year,  when  the  farmer  can  do  the  work  him- 
self.  By  following  a  system  of  this  kind  the  amount  of  outside  or 
extra  labor  needed  is  extremely  small.  Aside  from  the  saving  in 
money,  this  independence  of  outside  circumstances  is  desirable. 

SUMMARY. 

Labor  is  the  most  diñicult  problem  to  meet  on  the  average  eorn- 
belt  farm.  This  condition  is  growing  worse  instead  of  better  and 
will  probably  make  it  necessary  to  reorganizo  a  large  number  of 
farras  in  that  scction.  Unlcss  systcms  of  farming  are  adopted  that 
will  elimina  te  a  part  of  the  worK  required  at  rush  seasons,  it  means 
cutting  down  the  acreage  that  each  farmer  can  handle  and  the  net 
income  as  wcll. 

By  forcé  of  necessity  many  farmers  throughout  this  section  have 
devised  such  a  system  and  have  formulated  about  the  same  rotation 
and  general  plan  of  operation.  The  fact  that  they  can  plant  and 
cultívate  more  crops  than  they  can  harvest  has  led  them  to  resort  to 
gathering  much  of  their  crops  with  live  stock  and  to  planting  such 
croj)s  as  will  lend  themselves  to  this  mode  of  harvesting.  The  possi- 
bilities  of  saving  labor  and  extending  the  acreage,  and  tnus  increasing 
tho  income,  by  this  method  are  only  beginning  to  be  realized. 

Swine  are  a  class  of  live  stock  admirably  suited  to  solve  this 
particular  farm  problem.  These  animáis  most  successfully  and  profit- 
ably  harvest  the  greatest  variety  of  farm  crops.  Ryo,  corn,  clover, 
soy  beans,  rape,  and  other  forage  croj)s  that  can  be  grown  in  the 
corn  belt  are  harvested  thus  with  a  máximum  of  profit  and  a  mini- 
mu  m  of  labor  to  the  farmer. 

Rye  and  the  hogging  off  of  this  crop  offer  a  substitute  for  wheat, 
which  has  become  unprofitable  on  many  farms  of  this  section.  Under 
ordinary  conditions  a  price  greater  tnan  that  given  for  rye  on  the 
market  is  obtained,  and  all  of  the  rye  straw  and  about  80  per  cent 
of  the  fertilizing  valué  of  the  grain  are  returned  immediately  to  the 
soil  by  this  process. 

The  money  return  per  acre  from  the  rye  crop,  either  when  hogged 
ofF  or  sold  on  the  market,  is  not  great.  When  nogged  oíf,  this  varíes 
with  the  price  of  hogs,  but  will  generally  be  more  than  if  the  rye  ia 
sold.  If  the  vichi  of  wheat  is  20  bushels  or  more  peracre,itisdoubtful 
whether  rye  should  be  substituted,  but  even  then  the  labor  situation 
may  forcé  tho  adoption  of  rye,  together  with  the  hogging-off  process. 

Corn  and  clover  are  most  profitably  and  economically  harvested 
by  hogs,  and  the  fertility  contained  in  these  crops  is  thereby  returned 
to  the  soil  with  the  least  possible  loss.  When  these  crops  are  com- 
bined  with  rye  and  harvested  in  the  same  manner,  usíng  either  a  4, 
5,  or  6  year  rotation,  a  most  efficient  farm  system  for  the  corn  beit 
is  the  result.  It  meets  the  labor  problem,  builds  up  the  soil,  con- 
serves tertility,  and  yields  a  satisfactory  income. 

The  ever-present  danger  from  hog  cholera  in  any  system  of  farming 
involving  swine  Í3  fully  recognized,  but  on  a  number  of  farms  whicn 
are  usin^  the  system  ñero  outlined  this  danger  has  been  successfully 
obviated  by  inoculation  with  hog-cholera  serum. 
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ABOR  and  thc  niaintcnance  of  fcrtility  are  two  of 


the  more  serious  problcms  of  the  avcragc  Corn- 
Bclt  fann.  This  bullctin  gives  thc  dctails  of  a  sys- 
tem  of  farming  eflicicnt  in  meeting  both.  By  this 
system  fann  labor  in  general  is  distributed  well 
throughout  thc  year,  and  harvcst  labor  is  reduced 
to  a  mínimum  by  hogging  or  pasturing  off  all  or  a 
large  part  of  thc  thrcc  main  crops — corn,  ryc,  and 
clovcr.  This  proccss  of  harvesting  not  only  saves 
ni uch  labor  at  rush  scasons  but  keeps  up  soil 


fcrtility. 
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rpHE  SYSTEM  OF  FARMING  herein  outlined  imovÍcIcs  pro- 
X    ductive  labor  for  practieally  thc  entire  year  and  at  the  sanie 
time  so  distributes  tliis  labor  as  to  make  it  possible  for  one  man,  prac- 
tically without  hired  help,  to  handle  a  largo  aereare,  making  a  net 
income    c  o  n  s  i  d  e  r  a  b  1  y 
greater  than  is  at  present 
commonlv     obtained  on 
farms  oí  similar  sizo  in 
the  Corn-Uclt  States  (lig. 
1).    Tliis  systoni  rapidly 
increases  the  product  i  ve- 
ness  of  the  land  and  is 
dosigned  to  conserve  soil 
fertility  to   Ihe  greatest. 
possible   degree.     It  af- 
iords  a  solution  for  some 
urgent  and  diflicult  farm 
problems. 

Laboran  itself  consti- 
tuios one  of  the  hardest 
problems  encountered  on  the  a  vera  «re  farm.  Not  only  is  tliis  now 
true,  but  the  situation  seems  to  be  growing  more  serious  each  year. 
The  cost  of  extra  labor  is  becoming  greater,  and  eííicient  labor  on  the 
farm  is  more  diflicult  to  procure  when  needed  most.  Transient  labor 
for  the  «reneral  farm  is  verv  unsatisfactorv.  As  a  rule,  also,  it  is  not 
conven lent  or  prohtable  to  keep  the  necossary  extra  labor  throughoul 
the  entire  year,  even  if  it  wore  available.  This  condition  must  soon 
result  in  thc  reorganizaron  of  a  large  number  of  farms  throughout 
the  Corn  Belt,  and  in  other  sections  as  well.  The  main  features  of 
these  changos  must  be  (1)  a  better  distribution  of  labor  throughout 
the  entire  season  and  (2)  systems  that  Tvill  reduce  the  extra  labor 
required  at  certain  critical  seasons  of  the  year  to  a  mínimum. 

The  average  Oorn-Belt  farm  must  be  devoted  largely  to  the  grow- 
ing  of  staple  field  crops,  such  as  can  be  planted  and  cnltivated  by 
machinery  and  handled  on  a  large  scale.  There  is  little  place  in  that 
región  for  crops  that  yield  a  big  income  per  acre,  such  as  truck  crops 
and  small  fruits,  exoept  in  a  few  localities  cióse  to  cities,  where  good 
markets  are  available.  The  tendeney  in  most  sections  is  for  the  labor 

*  Tho  OfhYo.  nf  Farm  Management  is  now  a  part  of  the  Bureau  of-  Agricultural  Eeo- 
nouih-K. 
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of  the  farm  to  be  dono  by  onc  man  or  by  one  man  and  bis  family. 
Occasionally  it  is  done*  by  the  owner  or  tcnant  and  a  bired  man.  In 
this  caso  it  is  ra  re  tbat  the  bired  man  can  be  depended  upon  to  stay 
the  entiro  year,  unlcss  he  lias  a  family  and  is  furnished  a  place  to 
live.  In  ahy  event,  it  is  <rrowin#  more  imperal  i  ve  tbat  the  efficionoy 
of  the  one  man  be  ineroasod  as  inuch  as  possible  in  snch  operations 
as  plowinir.  plantinir,  and  cultivatinir  the  farm  crops,  and  that  all  tlie 
labor  possible  be  climinated  in  the  harvostint:  of  these  crops,  in  order 
to  cover  a  «rreator  aereare  ellectively  and  at  the  same  time  to  use  the 
«rreatest  eeonomy  in  the  employment  of  outsidc  labor,  inasmnch  as 
it  is  so  diflicult  tu  procure. 

Airead v  this  lias  «¿i  ven  riso  to  certain  woll-formed  and  deíinite 
systems  whieh  inelude  these  elements  as  prominent  features  in  the 
management  of  the  farm.  In  several  widely  separated  places  prac- 
tieally  Ihe  same  system  has  been  worked  out.  In  all  of  these  in- 
stancia :J  and  4  horse  machinen*  is  being  rapidly  substituted  for 
that  of  the  i¿  horse  type,  in  order  to  donble  the  eilieieney  of  each 
man  cmployed.  Crops  are  beinir  jrrown  that  do  not  compete  for 
labor.  Livestork  is  beinir  nsed  in  every  way  possible  in  the  harvest- 
in<r  of  the  crops  produced.  thus  elimina!  in«r  to  a  verv  «rreat  extent 
the  neeessitv  of  hirin<r  extra  labor.  Hy  this  process,  also,  the  soil  is 
bcin<r  bi  ouirlit  to  a  hi<rhcr  sta«re  of  product  i  veness. 

THE  CROPPING  SYSTEM 

A  system  which  meets  the  requirements  of  the  a  verane  conditions 
in  the  Corn  Helt  lias  been  ionnd.in  actual  operation  on  a  number  of 
widely  separated  faruis.  It  is  one  of  the  most  deíinite  and  clearly 
delined  svstems  that  have  been  eiieonntered  durin<jf  several  years  of 
farm-manairenu'nt  stndies  throu«jfboiit  the  región,  lí  lias  l>een  de- 
vi  sed  by  the  farmers  themse] vos,  as  they  have  been  forecd  «rradually 
to  meet  presont  conditions. 

The  system  in  itself  is  verv  simple.  Only  three  dilíerent  frops  are 
grown.  and  these  follow  in  a  4  or  :>  year  rotation  that  is  easily  man- 
a  «red.  The  crops  are  corn,  rye.  and  a  mixture  of  clover  and  timothy, 
or  clover  alone,  as  is  thoiiirhl  bc>l.  The  rotation  in  its  4-vear  form 
is  corn.  corn.  rye,  and  timothy  and  clover.  The  5-year  rotation  is 
the  same,  wiih  the  exceplion  1 1 tat  the  clover  and  timothy  are  allowed 
to  stand  two  years  instead  of  one. 

The  case  with  which  the  labor  of  snch  a  rotation  is  taken  care  of  is 
verv  evident.  Corn  is  the  lirst  and  only  crop  to  receive  attention 
durin«r  the  sprin«r  and  caí  ly  siimiiicr  until  time  to  lay  it  by,  at  which 
time  hay  harvest  ho«rins.  Sinee  the  rye  is  harvested  later  by  the 
bous,  there  is  nothinir  to  correspond  to  the  wheat  harvest,  which 
always  comes  at  about  ihe  time  the  corn  crop  should  be  priven  its  last 
cultivation.  ílayin«r.  tlien,  is  the  only  job  to  look  after  from  the 
time  the  corn  is  laid  by  until  ¡t  is  necossary  to  cut  corn  or  sow  the  fall 
«rrain,  which  in  this  case  is  rye.  Thus  the  projrram  is  not  crowded, 
and  each  crop  can  have  its  dtie  attention  without  rushin«r  or  sli*rhtin*r 
any  part  of  the  work.  This  makes  it  possible  for  a  «riven  crew  to 
handle  a  máximum  aereare  with  the  least  i)ossible  expense  for  out- 
sidc help. 

In  order  that  a  olear  and  deíinite  nnderstanding  may  be  had  of  the 
entire  system.  its  rotations.  the  layont  of  the  íields,  and  the  methods 
of  handliiiir  the  livestock.  a  dia<rram  with  fíelds  numbored  and  crops 
indicated  is  presented  berewith  (fi«r.  2). 
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This  drawinjr  represonts  an  actual  farm  as  it  is  l>ein«r  operated, 
with  thecxeeption  that  one  field  is  loft  in  pcrmanent  pasture.  Thus, 
the  rea!  farm  i.s  beinjr  ¡un  on  a  4-vear  rota!  ion.  but  for  the  sakc  of 
illustration  it  is  sliown  on  the  .Vvear  plan,  whieh,  cvervthino;  con- 
sidered,  is  probablv  the  most  desirable.  'l'iiis  doponds  somewhat  on 
the  size  of  the  farm.  If  the  farm  is  of  suihVient  size,  a  sixtli  lield 
may  well  be  added  and  devoted  to  pcrmanent  pasturo. 

As  the  erops  are  ammjred  in  the  draw  iiiLr.  the  rotation  movcs  one 
field  to  the  ri<dit  oaeh  year.  The  details  of  the  erop  management  are 
as  follows: 

Field  No.  i. — The  crop  in  field  No.  1  i.s  Jirst  year  eorn,  or  corn  the  lirst  year 
after  soil.  This  eorn  is  grown  and  ho^od  o  IV  as  soon  as  it  is  ripo.  This 
process  ¿,'enerally  begins  as  soon  as  t lio  cora  has  beeoino  hnrd  and  as  soon  as 
the  hojfs  can  he  broujdd  up  to  full  fced.  or  ahnut  Scptomhcr  1  to  ]().  On 
some  f  a  ruis  the  eoiamondablo  piad  ice  is  followed  of  sowinj;  soy  boans  or 
raiie.  or  hoth.  at  the  lasr  cultiva!  ion  of  the  corn.  ia  onler  to  furaish  pas- 
turare  for  the  Ijojís  while  iratheriii^  the  rom  crop.  Cenerally  this  will  tur- 
nish  a  lanro  quantity  of  furaré,  and  it  is  valuahle  not  oidy  on  this  ae- 
eoant.  hut  heeause  of  ihe  humus  formina  material  it  atTords  that  will  he 
tunied  haek  i  ti  t  <  >  the  soil.  The  snccoss  of  this  practico  doponds  soniewhat 
on  loeal  conditions.  bul  it  comes  in  -o  nicely  wpii  the  ho^ini:  dowu  of  tiu. 
corn  and  requircs  so  little  lahor  that.  It  is  worth  a  thoroutíh  ttial.    The  fol- 
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lowinjr  spring  the  stalks  .-tiid  (i.ish  Ihal  romain  on  íhe  stirfaee  of  the  lield 
are  eut  over  with  a  sharp  disk.  This  is  ttie  lirst  step  in  the  prepa  ral  ion  of 
this  lield  for  the  seeond-year  corn  to  follow. 

Field  No.  2.— Field  No.  '2  is  <levoíed  to  seeond-year  corn,  or  corn  followinií  the 
year  previous.  Uve  musí  he  sown  here  in  llie  t.ill  in  order  lo  fnrnish  a  lield 
of  rye  for  Ihe  next  seasou.  whieh.  in  turn.  affords  a  ready  means  of  ¿jettintf 
a  stand  (»f  clover  and  timothy.  If  it  is  :i  normal  season  and  the  corn  stands 
well.  the  rye  may  he  sown  in  the  stamlin^  eorn  with  a  1-horse  drill.  If 
this  is  not  possiblo,  the  corn  musí  he  cut  as  early  as  is  allowahle,  the  írrouial 
prepa  red.  and  the  rye  sown  after  the  corn  has  heen  eut  and  shoeked.  1/ 
eorn  cuttinjr  comes  late,  the  rye  may  be  sown  late  also  and  síill  givo  very 
pood  results.  Iiye  may  he  sown  mueh  later  than  wheat  with  much  inore 
eertainty  of  suecess.  In  some  instanees  it  i*  sown  so  late  that  it  does  not 
come  up  untii  the  next  spring.  and  still  it  produces  a  fair  crop.  This,  how- 
ever.  is  not  desirable  If  it  can  he  avoided. 

Field  No.  3— Field  No.  3  is  devoted  to  rye  durin?  the  entire  season.  In  the 
fall  of  the  year  previous,  timothy  is  sown  with  the  rye.  and  the  clover  is 
sown  in  the  rye  early  the  next  sprint,  preferably  in  February.  Imrinj;  the 
sprint»  the  rye  i.s  pastured  by  the  hoirs  as  lonj:  as  it  is  palatai»le.  II  a  fiord s 
excellent  pasturaje,  which  is  valuahle  for  yountí  hojrs  and  brood  sows.  As 
soon  as  it  beeomes  tou¿rh  the  hopj  will  hejrin  to  chew  it  for  the  juicos  and 
throw  the  remninder  out  on  the  sround.  This  is  u  siyrn  that  they  ha  ve  de- 
rtved  ahout  all  the  benelit  they  tire  capable  of  íreflin-  from  the  Vreen  pas- 
turaje. They  are  then  taken  out  and  are  not  returned  to  the  lield  until 
about  two  weeks  after  the  rye  lias  ripened.    Then  they  are  allowed  to  gather 


Digitized  by  Google 


Farmers*  Bulletin  6U 


the  entire  crop  of  rye  and  grasse  011  the  young  cío  ver  that  has  come  up  frora 
the  spring  seeding.  The  hogging  down  of  rye  is  discussed  in  full  later  lindo:- 
the  heading  "The  rye  crop." 

Field  No.  4. — The  clover  and  timothy  in  fleld  No.  4  in  a  fí-year  rotation  are 
devoted  entirely  to  hog  pasture.  Where  this  plan  is  used  with  a  4-year  rota- 
tion. as  is  often  done,  the  grass  crop  on  this  tield  must  furnish  both  pasture 
for  the  hogs  and  hay  for  the  horses  and  for  the  cows  kept  for  family  uso. 
Henee  it  is  seen  to  he  an  advantage  to  sow  a  mixture  of  clover  and  timothy 
instead  of  clover  alone.  The  hogs  graze  principally  on  the  clover  and  leave 
most  of  the  timothy  to  be  cut  for  hay.  A  good  cuttiug  of  mtxecl  hay  can 
generally  be  taken  from  the  best  parts  of  the  fleld.  This  will  usually  be  snfll- 
cient  for  the  horses  and  cows. 

Field  No.  5. — The  clover  and  timothy  in  field  No.  5  oceupy  the  ground  for  the 
second  year.  It  should  be  nearly  a  11  timothy.  though  sometimes  a  good  deal 
of  clover  niay  be  present  al  so.  The  grass  crop  on  this  tield  is  cut  for  luí  y 
and  may  be  sold.  Late  in  the  fall  it  is  plowed  for  the  first-year  corn.  which 
follows  the  next  year.  If  not  pastured  too  elosely.  this  níTonls  an  exeollont 
opportunity  to  plow  uuder  a  good  second  growth  of  grass  that  will  be  very 
beneficial  to  the  land. 

THE  SYSTEM  OF  LIVESTOCK  MANAGEMENT 

Tlie  principal  livestock  to  be  kept  on  a  farm  usin<i  this  systcm  is 
swino.  Tho  fall  pigs  are  turned  in  on  tho  rye  in  ík'ld  Xo.  :i  as  early  in 
tho  spring  as  is  permissible.  Tliis  is  generally  f rom  April  10  to"  15. 
The  sows  arul  their  spring  littors  are  turned  out  on  a  part  of  the  rye 
field  or  a  sniall  bluegrass  pasturo  as  soon  as  the  pigs  are  oíd  enough 
to  travel  woll  and  are  approaehing  the  weaning  age.  AVhon  the}  are 
from  C  to  S  weeks  oíd  they  are  weaned  and  the  sows  taken  to  other 
inelosures,  where  they  are  hred  for  fall  littors. 

Tho  fall  shotes  and  tho  spring  pigs  romain  on  tho  rye  as  long  as  it 
is  tender  and  sucoulent.  This  varios  somewhat  with  the  season,  but 
generally  throughout  the  Corn  Bell  the  rye  has  uceóme  so  wooily  by 
May  1  to  15  that  it  no  longor  ailords  good  pasturado,  and  at  this  time 
tho  hogs  are  turned  from  the  rye  tield.  shown  in  the  illustration  as 
field  No.  tt,  into  tho  first-voar  clover  and  timothv  in  field  Xo.  4. 
'Hiero  they  roeeive  a  reasonably  liberal  corn  ral  ion.2  This  is  con- 
tinuod  until  fully  two  wooks  ha' ve  elapsed  after  tho  rye  has  riponed 
in  lield  No.».  This  is  generally  about  July  15.  At  this  time  the  young 
hogs,  and  very  often  the  brood  sows  also,  are  all  turned  into  the  ripe 
rye  and  allowed  to  hog  it  down  and  to  eat  tho  young  clover  along 
with  ir.  While  engaged  in  this  operation  they  are  given  no  corn 
or  slop  feeds  whatevor,  and  the  only  attention  they  require  is  lo  be 
given  plonty  of  fresh  water. 

As  a  working  basis  on  which  calculations  may  be  made,  it  has  boen 
found  that  six  100-pound  hogs  to  the  acre  will  gather  a  17-bushel  peí- 
acre  crop  of  rye  in  six  wooks.  Timod  in  this  way,  the  hogs  wiP  ha  ve 
the  avorago  rye  crop  harvested  by  September  1,  at  which  time  new 
corn  is  about  rcady  to  feed.  Then,  as  soon  as  the  hogs  can  be  brought 
up  to  full  feed  on  the  new  corn,  or  about  September  10,  they  are  turned 
into  tho  first-year  corn  in  field  Xo.  1.  There  they  romain  until  the 
field  is  hogged  ofT  or  they  are  sold.  This  will  f>e  about  Xovembor  1 
to  10  if  all  the  hogs  are  kept  until  the  entire  crop  is  «rathered. 

Many  who  ha  ve  followed  this  system  have  found  it  advisable  to 
take  th'o  fall  shotes  out  of  the  rye  and  clover  field  about  August  15 
and  allow  them  to  finish  out  on  oíd  corn,  thus  getting  them  on  the 
market  before  the  rush  of  new-corn  hogs.  In  this  case  the  spring 
pigs  are  allowed  to  continué  gathering  the  rye.  and  if  any  is  left 

2  Two  or  Hiroo  po"»'!*  of  sücllwl  corn  (five  or  six  avorago  enrs)  for  <>aeh  100  pound»  of 
Uve  weigbt  is  abuut  riglit. 
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when  they  are  turned  into  cornfield  No.  1,  the  brood  sows  are  turned 
in  or  are  left  in  the  rye  field  to  clean  it  up. 

Thus,  the  whole  herd  is  f urnished  pasture  and  grain  feed  through- 
out  the  entire  spring,  summer,  and  fall,  which  the  hogs  have  gathered 
with  pructically  no  labor  and  very  little  attention  011  the  part  of  the 
owner  or  the  man  who  operates  the  farm.  Besides  this,  the  brood 
sows  and  the  fall  litters  are  furnished  pasturage  on  the  rye  field 
during  the  fall  and  early  winter  of  the  same  year  it  is  sown. 

For  the  winter  feeding  of  the  fall  pigs  it  is  desirable  to  sow  a  few 
acres  of  soy  beans.  This  may  be  done  in  the  second-year  cornfield 
or  on  some  small  field  set  apart  for  that  purpos;*.  The  most  prac- 
tical  method  of  feeding  this  crop  is  to  cut  and  stack  the  beans  when 
ripe  and  feed  them  out  as  hay.  Racks  may  be  provided  or  they  may 
be  fed  on  the  ground.  The  pigs  are  very  fond  of  them,  and  if  they 
are  not  fed  in  too  great  abundanee  none  will  be  wasted.  Soy  beans 
fed  in  this  way  with  corn  make  onu  of  the  most  satisfactory  winter 
feeds  that  can  be  grown  or  purchased  on  the  market. 

It  may  be  desirable  in  some  instances  to  enlarge  on  this  farm  sys- 
tem  so  as  to  include  cattle  or  sheep  or  both  in  the  livestock  kept. 
This  may  be  done  by  adding  a  sixth  field  to  the  plan  proposed  and 
allowing  it  to  remain  in  permanent  pasture.  Dairving  might  be 
introduced  into  the  system  in  local  ities  favorable  to  this  enterprise. 
If  this  is  done,  enough  cows  should  be  maintained  to  keep  a  si'cond 
man  practically  busy  with  their  care  and  management,  since  the 
crops  and  hogs* kept  one  man  well  employed. 

Another  livestock  enterprise  suitable  for  combination  with  the 
system  here  oullined  is  the  keepingof  brood  mares  to  do  the  work  and 
raisc  eolts.  With  any  of  these  additional  livestock  enterprises  the 
farm  should  be  of  suílicient  size  to  permit  the  sixth  field  to  remain  in 
permanent  pasture  and  still  allow  the  other  fields  to  be  of  good  size. 

THE  SIZE  OF  THE  FIELDS 

In  carrying  out  this  system  to  the  best  advantage,  the  fields  should 
not  be  less  than  about  20  acres.  In  a  4-year  rotation  this  would  cali 
for  80  acres  of  tillable  land  and  would  just  about  represent  a  1-man 

3-  horse  farm  in  this  latitude.  In  the  5-year  rotation  plan  it  would 
cali  for  100  acres  of  tillable  land,  and  this  could  still  be  handled 
with  the  same  working  forcé.  The  sizes  of  the  fields  may  be  in- 
creased  up  to  40  acres,  bevond  which  it  is  doubtful  whether  the  acre- 
age  should  be  extended.  If  the  fields  are  made  to  include  40  acres  on 
the  4-year  plan,  it  would  cali  for  100  acres  of  tillable  land,  and  on  the 
6-year  plan  there  would  be  20i)  acres  in  the  rotation.  If  one  field 
should  be  added  and  the  same  size  maintained,  there  would  be  240 
acres  in  all.  With  this  sixth  field  left  in  permanent  pasture,  the 
entire  farm  can  be  handled  by  one  man  with  the  assistance  of  a  hired 
hand  during  the  summer,  provided  he  is  equipped  with  a  good 

4-  horse  team  and  all  machinery  to  correspond.  The  only  extra  labor 
that  would  be  required  would  be  while  putting  up  40  acres  of  hay  and 
cutting  and  htisking  40  acres  of  corn.  If  modern  machinery  is  used, 
but  little  extra  labor  will  bi»  required,  even  for  these  operations. 

By  plowing  one  of  the  fields  for  corn  late  in  the  fall,  such  a  plan 
is  perfectly  feasible,  and  there  would  be  no  rush  season  when  the 
work  could  not  be  managed  with  a  reasonable  degree  of  comfort. 
To  carry  this  out,  it  would  be  necessary  to  have  the  sows  farrow 
their  spring  litters  early  in  March,  so  as  to  require  very  little  atten- 
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tion  after  the  season  for  field  work  opens.  The  fall  litters  should 
be  farrowed  about  September  1,  as  this  is  another  time  of  year  when 
work  would  not  be  pressing. 

It  will  be  seen  that  this  system  of  managing  a  farm  is  capable  of 
great  possibil  ities  in  extending  the  área  that  one  man  can  handle. 
For  small  farms  it  probably  has  less  valué,  but  it  fits  well  into  any 
scheme  of  farming  médium  and  large  acreages.  It  is  especially 
suited  to  farms  on  which  the  labor  conditions  are  difficult  to  meet 
and  to  farms  that  are  in  a  low  state  of  fertility.  The  method  of 
disposing  of  half  the  corn  and  all  the  rye  is  such  that  it  builds  up 
the  soil  rapidly,  and  the  labor  saved  in  allowing  the  hogs  to  harvest 
these  crops  and  a  great  part  of  the  clover  is  a  very  important  advan- 
tage  over  the  ordinary  system. 

THE  RYE  CROP 

One  of  the  very  distinctive  features  of  this  farm  system  is  the  rye 
crop  and  the  part  it  plays  in  the  general  details  of  management. 
There  is  no  other  crop  that  will  fit  in  so  well  as  rye  and  none  that 
will  take  its  place  in  carrying  out  this  system  in  it s  most  desirable 
form  in  the  Corn  Belt.  In  the  first  place  it  is  a  fall  grain,  which  is 
absolutely  necessary  in  order  to  gct  the  most  desirable  distribution 
of  labor.*  Wheat  might  fill  this  requircnient,  but  there  an«  many 
features  about  wheat  that  make  it  very  much  less  desirable  for  this 
purposc  than  rye.  Wheat  is  less  certain  to  yield  a  good  crop,  and 
rye  can  be  sown  much  later  in  the  fall,  if  necessary,  with  greater 
assurance  of  success.  Wheat  can  be  hogged  down  in  small  acreages 
as  well  as  rye,  provided  it  is  eaten  quickly,  before  it  has  time  to 
waste.  The  straw  of  wheat  will  bréale  near  the  ground  and  allow 
the  grain  to  lie  flat  on  the  ground,  whereos  rye  straw  breaks  higher 
up  and  near  the  heads  and  thus  keeps  the  grain  olí  the  soil,  pre- 
venting  it  from  rotting  before  the  hogs  have  had  time  to  gather  it. 
When  allowTed  to  stand  after  it  is  ripe,  wheat  will  shatter  out,  whilo 
rye  will  be  retained  in  the  heads  until  very  late  in  the  fall  or  early 
winter. 

There  is  some  objection  to  rye  when  used  as  outlined  in  this  system 
in  the  dry  regions  of  the  West,  on  aceount  of  the  grain  remaining  so 
hard  that  the  hogs  will  not  eat  it,  and  therefore  wheat  for  such  sec- 
tions  is  more  desirable  for  hogging  down  than  rye.  But  in  the  Corn 
Belt  there  is  no  trouble  of  this  kind,  provided  the  rye  crop  is  al- 
lowed  to  stand  in  the  íield  unmolested  for  a  period  of  two  weeks 
after  it  is  ripe.  When  this  is  done,  the  beards  lose  their  sharpness, 
the  grain  softens  and  becomes  more  palatable,  and  the  hogs  waste 
no  time  in  taking  hold  of  their  new  leed.  This  wait  of  two  weeks 
is  absolutely  necessary,  or  there  will  be  great  disappointment  in  the 
hogging  down  of  rye.  Many  have  condemned  the  practice  merely 
because  this  precaution  was  not  observed.  Another  mistake  that  is 
often  made  is  to  feed  corn  when  the  hogs  are  gathering  .the  rye, 
thinking  that  thereby  their  growth  will  be  hastened.  After  the  hogs 
have  been  on  the  rye  for  a  few  days  the  corn  ra  tion  should  be 
gradually  lessened  until  none  is  fed.  If  corn  is  fed,  the  hogs  will 
simply  eat  that  much  less  rye. 

Rye  possesses  other  advantages  over  wheat.  Aside  from  being  a 
more  certain  crop,  rye  will  do  better  on  poor  soil  than  wheat.  In 
many  sections  oí  the  Corn  Belt  wheat  is  hardly  a  profitable  crop, 
and  many  farmers  say  they  grow  it  merely  in  order  to  get  a  stand  of 
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clover  and  aro  inquilino  what  they  must  do  to  get  away  froni 
raising  wheat.  Rye,  when  tuanaged  as  it  is  in  this  system,  offers  a 
solution  of  this  problcm.  It  not  only  takes  the  place  of  the  wheat 
crop  where  the  yicld  of  wheat  is  low  and  unproíitable,  but  it  offers  a 
better  chance  01  success  with  t lie  clover  crop  that  is  sown  in  it.  Rye 
grows  tall  and  does  not  produce  so  dense  a  shade  as  wheat.  and  it 
therefore  prives  the  clover  a  better  opportunitj  to  thrive. 

In  carrying  out  this  general  plan  with  the  rye  crop  it  is  the  most 
cominon  practico  to  pasture  it  with  the  hogs  for  a  while  during  the 
early  spring.  This  is  not  only  a  beneíicial  thing  for  the  hogs,  but 
their  trampling  helpa  to  sink  the  clover  secd  into  the  soil  and  is  an 
important  itein  in  obtaining  a  stand  of  clover.  Figure  3  shows  a 
good  buncli  of  pif$H  grazing  on  rye  early  in  the  spring  and  the 
splendid  pasturaje  they  are  getting. 

Another  important  feature  about  the  practico  of  hogging  down 
rye  which  miist  not  be  ovcrlooke.l  is  its  contribuí  ion  toward  the 


building  up  of  the  soil  and  the  inaintcnanrc  of  soil  fertility.  All 
the  rye  straw  and  practically  SO  per  cent  of  the  fertilizing  valué  of 
the  grain  is  innnediately  put  back  on  the  fiehl  and  is  better  distrib- 
uted  than  would  be  possible  by  anv  other  system  of  feeding  and  dis- 
tributing  the  manure.  It  is  possible,  even  on  poor  land,  to  i)i*oduce 
i  mínense  growths  of  rye  straw  with  fair  yields  of  grain.  This  straw 
furnishes  gieat  (piantitios  of  the  vegetable  matter  and  humus-form- 
ing  material  that  is  so  essential  to  all  soils.  The  crop  of  rye  shown 
in  Figure  4  was  grown  on  only  médium  soil  with  the  aid  of  200 
pounds  of  acid  phosphate  per  acre.  Turning  back  such  quantities  of 
straw  soon  makes  a  decided  cliange,  even  on  very  poor  soil. 

An  item  of  no  1  it t le  importance  is  the  ease  with  which  the  hogs 
take  care  of  themselves  while  hogging  off  tlie  rye  crop  and  eating 
the  young  clover  that  has  grown  up  therein.  Bu  ring  the  hot  season 
of  July  and  August  the  hogs  lie  in  the  shade  during  the  midday, 
but  about  sundown  start  out  in  the  rye  íield  and  work  there  generally 
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all  night,  coming  in  late  the  following  morning.  If  plenty  of  puré 
water  is  furnished  them,  this  is  all  the  attention  they  require,  and 
they  will  continué  to  do  the  work  of  harvest  hands  very  effectively. 

Compared  with  the  cost  of  harvesting,  threshing,  and  marketing 
the  grain  it  has  been  determined  that  each  hog  will  do  about  1  cent's 
worth  of  work  per  day.  This,  taken  into  account  with  the  fact 
that  each  hog  will  malve  a  very  ereditable  gain  of  one-half  to  three- 
fourths  of  a  pound  per  day,  and  in  some  cases  a  pound,  during  a  time 
when  the  labor  situation  is  most  tense,  is  a  big  factor  in  the  economic 
management  of  the  farm. 

The  eomposition  of  rye  grain  is  about  the  same  as  that  of  corn, 
being  only  slightly  higher  in  protein  than  corn.  Young  clover,  when 
eaten  with  npe  rye,  makes  an  excellent  ration,  which  produces  a 
smooth,  ''growthy"  type  of  hog  that  is  in  just  the  right  condition  to 
put  on  fat  rapidly  when  giren  a  corn  diet  later. 

Figure  T>  shows  a  rye  field  that  is  nearly  harvested  and  the  splendid 
hogs  that  it  has  protiured. 


FlU,  4. — A  Mpíemlid  tfrowth  of  rye,  witl»  tlu-  hn^iiiiMlnwii  prucvss  Juat  í-  u'iuuitu 
THE  MONEY  INCOME  PER  ACRE 

The  money  valué  of  an  acre  of  rye,  whether  hogged  down  or 
threshed  and  sold  on  the  market,  is  not  great;  henee,  on  smaller 
farms  of  40  to  00  acres  of  fertile  soil  this  crop  with  this  method  of 
management  will  not  ha  ve  so  much  place  as  on  larger  farms  that  are 
less  productive.  On  the  smaller  farms  it  is  desirable  to  grow  crops 
that  will  bring  a  greater  j)ioíit  per  acre,  even  though  a  greater  outlay 
of  labor  is  necessary.  It,  however,  this  demand  iFor  extra  labor  can 
not  be  met,  then  rye  and  the  practice  of  hogging  it  down  still  ha  ve  a 
place  on  (he  smaller  farm,  aud  especially  if  such  farms  are  in  a  run- 
down  condition. 

Under  average  conditions  in  the  Corn  lielt  17  bushels  of  rye  per 
acre  is  a  good  yield.  This,  when  sold  on  the  market  at  70  cents  per 
bushel  (which  is  a  liberal  standard  price),  will  bring  $11.90.  The 
income  when  the  crop  is  hogged  down  will  vary  with  the  price  of 
hogs.  With  the  young  clover  that  grows  up  in  the  rve,  a  17-bushel 
acre  of  rye  will  produce  approximately  200  pounds  of  pork  without 
any  outside  or  supplementary  feeds.  This,  when  sold  at  G  cents  per 
pound,  will  bring  $12  per  acre,  and  at  7  cents,  $14. 
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Tn  colleeting  data  on  the  income  derived  from  an  acre  of  rye  when 
hogged  down,  it  has  been  repentedly  shown  that  this  is  about  the 
same  as  when  the  crop  is  cut,  threshed,  and  sold.  Generally,  there 
has  been  a  slight  advantage  in  favor  of  the  hogging-down  procesa. 
This  varíes  somewhat,  and  in  some  cases  this  advantage  has  been 
considerable.  In  addition  to  yielding  an  equal  or  slightly  greatcr 
money  income,  the  hogging-down  method  permits  the  rye  to  stand 
throughout  t lio  hot,  dry  season  and  come  down  gradually,  thus  fur- 
nishing  a  proteetion  for  the  young  clover;  it  saves  the  labor  involved 
in  harvesting,  threshing.  and  marketing  the  crop,  and  is  a  very  im- 
portant  means  of  building  up  the  soil.  Even  if  the  two  methods 
yield  the  same  financial  returns,  that  of  hogging  down  the  crop  is 
decidedly  superior,  in  that  it  proteets  the  clover,  hnilds  up  the  soil. 


Flü.  5. — A  ücld  of  rye  aud  yuling  Hovc  r  nearly  bofCRed  ofí  unü  the  thrifty  hotfs  that 

have  been  dotng  tiu>  work 


and  saves  the  labor  of  harvesting,  threshing,  and  marketing  the 
grain. 

RYE  OR  WHEAT— WHICH? 

There  may  be  some  qiiestion  when  this  farm  system  is  considered 
for  the  average  Com-Belt  farm  as  to  whether  it  is  not  better  to  con- 
tinué growing  wheat  than  to  substituto  rye  with  the  practice  of  hog- 
ging it  oíF.  This  is  a  nuestion  that  must  be  worked  out  and  an- 
swered  separately  on  each  farm. 

In  deciding  this  question  there  are  many  things  that  must  be  con- 
sidered. The  first  is  the  man  himself.  Ha«  the  man  who  will  opér- 
ate the  farm  an  inclination  toward  swine  raising  or  a  dislike  for  it? 
Has  he  or  can  he  acquire  suíficient  skill  in  this  to  be  reasonably  sure 
of  raising  the  number  of  hogs  each  year  that  would  be  required  to 
harvost  the  rye  crop?    The  next  item  is  the  equipment  and  fences 
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on  the  farm.  Is  the  farm  so  fenced  or  can  it  he  so  fenced  that  hogs 
of  all  sizes  muy  be  kept  in  all  íields?  Certa  i  n  equipment  for  hous- 
ing  t lie  brood  sows  and  their  litters  will  be  neee.ssary  also.  ls  it  de- 
sirable  to  furnish  the  ienee  and  other  equipinent  neeessary,  or  con- 
tinué more  along  erop-farming  li nos.  of  which  wheat  growing  and 
selling  shall  be  a  part  í  Finally,  the  itein  of  labor  must  be  con- 
sidered.  ls  there  labor  available  to  handle  tlie  wheat  crop  without 
seriously  hindering  the  other  farm  operations'  If  not,  even  if  it 
is  more  proíitable,  it  inay  be  advisable  to  substituto  rye  and  the  prac- 
tice  of  hogging  it  down. 

THE  CORN  CROP 

The  corn  crop  is  a  very  important  factor  in  the  sueeess  of  this 
system.  On  farins  where  corn  yields  are  extreniely  low  this  plan 
would  require  the  pinchase  of  a  large  quantity  of  corn,  and  it  might 
not  be  feasible  until  the  soil  has  been  built  up\o  a  point  where  a  fair 
yield  of  corn  inay  be  expected.  It  might  be  better  in  such  cases  to 
run  the  farm  as  a  grain  farm,  with  such  legumes  as  soy  beans  or  cow- 
peas  as  cash  crops,  imtil  the  soil  has  been  built  up  to  at  least  a 
modérate  degree  of  fertility  by  this  means  and  by  the  use  of  such 
groen  manures  and  otlier  soil  amendinents  as  the  íarmer  can  afford 
under  the  circumstances.  An  alternative  would  be  to  reduce  the 
numbcr  of  lmgs  in  proportion  to  the  corn  yield,  say  to  three  or  four 
for  each  acre  of  rye,  instead  of  six.  By  doing  this  the  rye  will  last 
longer  and  less  corn  will  be  required. 

The  possibility  of  obtaining  at  least  fair  yields  of  corn  should  be 
kept  in  mind  in  pulting  this  plan  in  operation  outside  of  the  Corn 
Belt  proper.  With  the  precautions  mentioued  above,  this  system  as 
a  whole,  or  modilications  of  it,  should  be  of  valué  in  the  reorganiza- 
don  of  a  large  nuinber  of  farins  in  other  sections  as  well. 

The  system  proper  should  ulwaj's  include  two  íields  of  corn,  as 
shown  in  Figure  2.  One  fiold  should  be  cut  and  shocked  and  later 
shredded  in  order  to  furnish  bedding  while  the  fodder  is  being  fed 
in  the  barn.  All  or  a  part  of  the  other  Jichi  should  be  hogged  down 
as  it  inay  seem  wise  to  do  under  the  circumstances  at  hand.  All  the 
íields  in  the  rota t ion  should  be  of  approximately  thc  same  size.  With 
this  arrangement  and  corn  yiclding  GO  bushels  per  acre,  ampie  corn 
will  be  produced  to  meet  the  needs  of  the  farm.  If  the  yields  are 
lowcr  than  this,  the  number  of  hogs  must  be  cut  down  aecordingly, 
or  the  diH'ereneo  made  up  by  buying  corn. 

The  practice  of  hogging  down  corn  which  is  called  for  in  this 
system  of  management  is  so  prevalent  throughout  the  Corn  Belt  that 
it  is  not  necessary  to  discuss  it  at  length.'  Farmers  have  learned 
that  when  properly  handled  it  is  a  niost  successful  and  prolitablo 
farm  practice.  It  is  not  wasteful,  it  saves  a  great  amount  of  labor 
during  a  rush  season  when  outside  labor  is  badly  needed,  and  it 
immediately  returns  to  the  soil  most  of  the  fertility  contained  in 
the  corn  crop.  In  addition  to  this,  by  plowing  down  the  cornstalks 
and  the  remaining  vegetation  left  by  the  rape  and  soy  beans  sown 
in  the  corn,  a  large  quantity  of  vegetable  matter  is  turned  under. 
which  is  very  important  if  crop  yields  are  to  be  increased  and 
maintained. 


3  For  ii  full  disajssion  of  th<-  practico  of  hogjrinj;  down  rom.  srv  Ituüotln  143.  Iowa 
ARríruMunU  Rxprrimeot  Stution,  nnd  BulJrtin  104,  Minnesota  Agricultura)  Experiiueut 
Station. 
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The  general  experience  is  that  a  part  of  the  field  should  be  set  off 
by  a  temporary  fence,4  and  that  the  hogs  should  not  be  allowed  to 
cover  too  large  an  área  at  one  time.  This  precaution  is  a  big  factor 
in  prcventing  waste,  and  it  avoids  the  possibil  ity  of  having  to  lea  ve 
the  Held  only  partly  gathered  if  it  should  become  necessary  to  sell 
the  hogs  befo  re  the  work  is  linished.  This  is  espeeially  desirable 
with  this  system,  since  only  six  hogs  are  to  be  raised  for  each  acre  of 
corn  to  be  hogged  olí.  In  this  case  it  will  take  the  six  hogs,  three  of 
whieh  will  be  fall  shotes  and  three  spring  pigs,  about  GO  days  to  hog 
off  an  acre  of  corn  yielding  00  bushels.  Very  often  it  may  not  be 
desirable  to  allow  the  hogs  to  cover  more  than  one-half  or  two-thirds 
of  the  rield.  It  would  seem  advisable.  thcret'ore,  to  fence  off  from 
5  to  8  acres  at  a  time  and  have  this  cleaned  up  well  befo  re  moving 
the  fence.  It  is  good  praetice  also  to  allow  the  brood  sows  and  their 
fall  litters  to  follow  later  to  gather  up  what  little  waste  corn  may 
be  left  in  the  Jichi. 

When  the  hogging  down  of  corn,  properly  managed,  is  combined 
with  the  hogging  down  of  rye  and  the  pasturing  of  clover,  as  out- 
lined  in  this  paper.  the  result  is  one  of  the  niost  economical  and  eíli- 
cient  of  farm  systems  and  one  that  will  mect  inanv  of  the  most 
urgent  farm  problems  in  the  Corn  IJelt. 

THE  SOURCES  OF  INCOME 

It  is  evident  that  the  principal  incoiue  from  this  system  is  to  be 
derived  from  the  sale  of  hogs.  In  addition,  there  will  be  a  calf  or 
two  for  sale  each  ycar.  The  hay  needed  for  the  horses  and  cows  will 
be  cut  from  the  hog  pasture  shown  as  h'eld  No.  4  in  Figure  2.  This 
will  permit  the  sale  of  a II  the  hay  cut  from  íield  So.  5. 

THE  LABOR  PROBLEM 

One  of  the  most  striking  fea  tures  of  this  system  is  the  way  it 
meets  and  sol  ves  the  labor  problem.  The  chief  aim  has  boen 
to  grow  only  those  crops  that  do  not  compete  seriously  for  labor, 
to  elimínate  as  much  labor  as  possible  at  the  rush  seasons  by  the 
harvesting  of  crops  with  livestock,  and  so  to  distribute  the  neces- 
sary  labor  throughout  the  ycar  as  to  enable  a  given  crew  to  handle 
a  inaximiini  acreage  with  the  least  possible  amount  of  outside 
labor.  How  ell'ectively  this  is  accomjdishcd  is  shown  by  the  accom- 
panying  chart  (lig.  0).  which  shows  graphically  the  amount  of  time 
available  for  lield  work  tliroughout  an  a  vera  ge  sea  son  and  the 
amount  of  work  of  this  eharacler  that  is  reipiired  duriiig  each 
month  on  a  100-acre  farm  run  by  this  system.  Figure  7  shows  the 
additional  labor  re<piired  to  take  care  of  100  brood  sows  and  their 
litters  under  this  system  of  management. 

The  labor  on  the  100-acre  farm,  as  charted  in  Figure  6,  is  done  by 
one  man  and  three  horses,  with  a  very  small  amount  of  outside  help. 
The  crops  are  two  20-acre  fíelds  of  coin,  20  acres  of  rye,  20  acres 
of  clover  and  timothv,  and  20  acres  of  timothv.  The  labor  indi- 
cated  in  Figure  0  also  includes  the  growing  of  2  acres  of  potatoes. 
By  plowing  one  íield  for  corn  in  the  fall  the  one  man  and  three 
horses  are  able  to  handle  all  the  spring  work  within  t he  limits  of 
available  time,  get  the  corn  in,  cultivate  it,  and  produce  the  crop 
without  assistance.    The  next  operation  is  that  of  putting  up  the 

*This  foiiHnpr  is  rnsily  flono  by  sottinp  «rood  anchor  jx»sts  nt  onch  «Ido  of  the  fleld, 
stretcüing  1*5  inch  wovcn-wlrc  fonce,  aml  lylug  it  to  tho  hills  of  corn. 
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hay,  and  even  with  the  most  modera  haying  machinery  some  extra 
labor  is  needed. 

As  prcviously  stated  under  M  The  system  of  livestock  manage- 
ment," the  hogs  are  turned  in  on  the  rye  field  (fig.  2,  No.  3)  about 
July  15  and  allowed  to  harvest  that  crop.  On  account  of  this  the 
man  and  his  team  are  practically  relieved  from  field  work  after  the 
hay  is  put  up  until  early  in  September,  when  one  field  of  cora  must 
be  cut  and  20  acres  of  rjTe  sown.  The  harvest ing  of  the  hay  will  be 
done  by  the  last  of  July,  and,  with  the  possible  exception  of  a  day 
or  two  during  August  in  finishing  the  haying  job,  there  will  be  no 
field  work  to  be  done  from  then  until  the  second  10-day  period  of 
September,  when  cora  cutting  begins.  Thus,  there  are  about  five 
weeks  when  the  man  and  his  team  would  be  idle,  but  this  is  threshing 
time  and  he  can  help  his  neighbors  and  do  the  work  indicated  in 


Fu;.  0. — lMnurnm  Ohowinj(  th«»  distrilmtion  of  labor  for  one  man  and  lime  horses  on  a 
100-acro  t  orn-Belt  farm  when  rnn  on  tbo  plan  diwribcd  in  this  ImlU-tin.  Expla- 
nation  :  A— man  day»,  R  =  thri"c-!ior«o  ti*am  days,  l'«=extra  man  labor,  n=»extra 
horse  labor,  K=ex<-hanpe  man  labor,  F=exchanf?e  borso  labor,  G=nvallable  time 
for  ont>  mnn  an<l  thiee  borM>H 

Figure  6  as  extra  labor,  in  order  to  pay  back  the  labor  he  would  be 
forced  to  hirc  wíien  slircdding  a  part  of  the  20  acres  of  cora  in  field 
No.  1  of  Figure  2,  this  being  necessary  to  provide  bedding  in  the 
barn.  While  extra  labor  to  the  extent  of  10  extra  hands  ana  6  extra 
teams  is  shown  in  Figure  G  during  the  last  10  days  of  October  for 
doing  the  shredding,  this  lal>or  is  paid  for  during  August  and  the 
first  10  days  of  September  by  helping  these  men  in  threshing  their 
wheat  and  oats. 

With  the  extra  labor  taken  care  of  in  this  manner  there  will  still 
remain  about  10  days  of  extra  labor  during  hay  harvest  that  must 
be  paid  for  in  cash.  With  this  small  amount  of  hired  help  and  the 
assistance  of  the  hogs  in  harvesting  the  20  acres  of  rye,  20  acres  of 
corn,  and  the  greater  part  of  20  acres  of  clover  and  timothy,  one 
man  and  three  horses  can  do  the  work  on  a  100-acre  Corn-Belt  farm. 
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Figure  7  shows  the  labor  rcquired  in  tlie  care  of  10  sows  and  their 
litters  during  the  entire  year.  This  must  be  done  in  addition  to 
the  regular  farm  work.  A  glance  at  Figures  G  and  7  will  show  how 
well  the  labor  required  by  the  hogs  fits  in  with  the  other  farm  opera- 
tions  and  helps  fill  in  the  program  during  slack  periods  of  the 
regular  work.  Durjng  the  winter  months  there  is  little  work  the 
farmer  can  do  protitably,  and  it  is  during  this  season  that  the  heavi- 
est  work  is  demanded  by  the  hogs.  At  this  time  there  should  be 
60  fall  pigs,  10  brood  sows,  and  1  boar  to  care  for,  feed,  water,  slop. 
bed,  etc.  The  amount  of  time  actually  put  in  at  tliis  will  vary  with 
the  man  and  the  arrangements  for  handling  the  hogs.  The  fall  pigs 
should  be  divided  into  two  or  threc  lots,  according  to  size.  If  these 
are  scattered  somewhat  and  the  feeding  done  out  of  doors,  portable 
shelter  houses  being  used  both  for  the  shotes  and  the  sows,  more  than 
fóur  hours  a  day  will  be  necessary.  If  the  shotes  are  allowed  to  run 
together  in  one  herd  and  are  housed  in  a  large,  permancnt  house 
and  the  sows  kept  together  in  a  part  of  the  same  bnilding,  less  time 
will  be  required.   Under  ordinary  conditions  four  hours  a  day  will 


per  day 


Fia.  7. — IMu^ram  «howlnff  the  amount  and  distribution  of  labor  rvuulred  l»v  10  brood 
8owm  and  ll'O  pigs  by  the  s>  >i. m  of  management  descrlbed  iu  this  bulíetin 

be  required  for  this  work  throughout  the  Corn  Belt  for  the  winter 
months. 

The  two  litters  of  pigs  producod  each  }-ear  are  farrowed  between 
March  1  and  15  and  September  1  and  15.  This  accounts  for  the 
extra  amount  of  work  with  the  hogs  at  these  two  periods.  A  glance 
at  Figure  6  shows  that  at  these  periods  the  farmer  has  practicaíly  no 
íield  work  to  do  and  can  well  devote  his  time  to  the  care  of  the  sows 
and  their  yo ung  litters,  together  with  whatever  attention  the  shotes 
may  require.  From  September  1  to  15  there  is  more  work  to  be  done 
in  connection  with  the  hogs  than  at  any  other  period  of  the  year. 
During  this  time  the  fall  litters  are  farrowed  and  the  shotes  are  fed 
corn  in  order  to  get  them  on  full  feed  before  turning  them  into  the 
cornfield  which  is  to  be  hogged  down.  For  a  few  days  oíd  corn  is 
fed,  but  gradually  new  corn  takes  its  place.  This  is  gathered  from 
the  field,  and  still  further  increases  the  labor  at  this  time.  This 
constitutes  the  busiest  season  of  the  j^ear  for  this  kind  of  work,  but 
it  comes  when  there  is  the  least  amount  of  regular  farm  work  to 
be  done. 
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It  will  be  seen  thnt  thc  hogs  are  an  efleetive  menns  of  cutting 
down  t he  labor  at  rush  seasons,  of  avoiding  the  expense  and  annoy- 
anee  of  seruring  mucli  hired  labor,  and  of  transferring  the  bulk 
of  this  labor  to  other  seasons  of  the  year,  when  the  farmer  can  do 
the  work  himself.  By  following  a  system  of  this  kind  the  amount  of 
outside  or  extra  labor  needod  is  extremely  small.  Aside  from  the 
saving  in  money,  this  independence  of  outside  circumstances  is  de- 
sirable. 

SUMMARY 

Labor  is  the  most  difíícult  probleiu  to  mcet  on  the  avcrage  Corn- 
Belt  farni.  This  condition  is  growing  worse  instead  of  better  and 
will  probably  inake  it  ncressary  to  reorganize  a  large  nuniber  of 
farnis  in  that  seetion.  l'nless  systems  of  farming  are  a<lopted  that 
will  elimínate  a  part  of  the  work  reo, ni  red  at  rush  seasons,  it  means 
cutting  down  the  aereare  that  eueh  farmer  can  handle  and  the  net 
ineome  as  well. 

I5y  forre  of  necessity  maiiy  farmers  throughout  this  sertion  have 
deviscd  surh  a  system  and  have  formulated  about  the  same  rotation 
and  general  plan  of  operation.  The  fart  that  they  can  plant  and 
cultívate  more  erops  than  they  can  harvest  has  led  them  to  resort  to 
gathcring  inueh  of  their  crops  with  livestork  and  to  planting  such 
crops  as  will  lend  themselves  to  this  mode  of  harvesting.  The  possi- 
bilities  of  saving  labor  and  extending  thc  arreare,  and  thus  increasing 
the  inroine,  by  this  method  are  only  beginning  to  be  realized. 

Swine  are  a  class  of  livestork  admirably  suited  to  sol  ve  this  par- 
ticular farm  problem.  These  animáis  most  successfully  and  profit- 
ably  harvest  the  greatest  varicty  of  farm  crops.  Rye,  corn,  clover, 
soy  heans,  rape,  and  other  forage  crops  that  can  be  grown  in  the 
Corn  líelt  are  harvested  thus  with  a  máximum  of  profit  and  a  míni- 
mum of  la boi'  to  the  farmer. 

Kve  and  the  hogging  ofT  of  this  crop  offer  a  substítute  for  wheat, 
whirh  has  berome  unprofitable  on  many  farms  of  this  section.  l'nder 
ordinary  conditions  a  price  greater  than  that  given  for  rye  on  the 
market  is  obtained,  and  all  of  the  rye  straw  and  about  SO  per  cent 
of  the  fertilizing  valué  of  the  grain  are  returned  immediately  to  the 
soil  by  this  proress. 

Tlie  money  rrturn  per  arre  from  the  rye  rrop,  either  when  hogged 
off  or  sold  on  the  market,  is  not  great.  When  hogged  olf,  this  varíes 
with  the  prire  of  hogs,  but  will  generallv  be  more  than  if  the  rye  is 
sold.  If  the  yield  of  wheat  is  20  bushels  or  more  per  arre,  it  is 
doubtful  whetlier  rye  should  be  substituted,  but  even  then  the  labor 
situation  may  forre  the  adoption  of  rye,  together  with  the  hogging- 
oíf  process. 

Corn  and  clover  are  most  profitably  and  eronomically  harvested 
by  hogs,  and  the  fertility  contained  in  these  crops  is  thereby  returned 
to  the  soil  with  the  least  possible  loss.  When  these  crops  are  com- 
bined  with  rye  and  harvested  in  the  same  manner,  using  either  a  4, 
5,  or  G  year  rotation,  a  most  efficient  farm  system  for  the  Corn  Belt 
is  the  result.  It  meets  the  labor  problem,  builds  up  the  soil,  con- 
serves fertility,  and  yields  a  satisfaetory  ineome. 

The  ever-present  danger  from  hog  cholera  in  any  system  of  farm- 
ing involving  swine  is  fully  recognized,  but  on  a  number  of  farms 
whirh  are  using  the  system  here  outlined  this  danger  has  been  suc- 
cessfully obviated  by  inorulation  with  hog-eholera  serum. 
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TIME  OF  ISSUANCE  AND  SCOPE  OF  SEPTEMBER  CROP  REPORTS. 

Tbe  report  sbowing  thc  condition  of  tbc  cotton  crop  on  Augnst  2.r>  will  be  Usual  on  Monday,  August  31, 
at  12  noon  (castern  time). 

On  Tuesday,  Sepicraber  H,  at  2.15  p.  m.  (enstern  time),  a  crop  report  will  be  issued  whieh  «JO  givo  a  sum- 
mary  of  the  condition  on  September  1  (orat  time  of  han  est)  of corn,  spring  wheat,  oats,  barley,  buckwheat, 
potatoes,  tobáceo,  flaxsecd,  rice,  and  apples,  and  the  yield  and  qua'.ity  of  hay. 

On  AVednesday,  September  9,  a  suppieniental  report  will  be  issued  which  will  show  the  following:  Tha 
condition  on  September  1  (or  at  timo  of  harvesl)  of  sweet  potatoes,  tomatoes,  cabbages,  onions,  beans, 
grapes,  pears,  millet,  kafir  corn,  cranberrics,  oranges,  lemous,  hemp,  broom  corn,  sugar  cañe,  sorghum, 
sugar  beets,  hops,  and  peanut^;  product  ¡on,  as  compared  with  a  fvdl  crop  of  peaches,  watermelons,  canta- 
lotipcs,  alfalfa,  and  bluegrass;  acreage,  as  compared  with  last  year,  and  condit  ion  oí  clover  for  secd;  quality 
of  peaches;  and  number  of  stock  hOgSj  as  compared  with  last  year,  and  their  condition. 


GENERAL  REVIEW  OF  CROP  CONDITIONS,  AUGUST  1,  1914. 

Thc  month  of  July  was  very  unfavorable  for  crop  growth  in  the 
United  States,  thc  compositc  contlition  of  all  crops  on  August  1  being 
2.0  per  cent  bclow  their  10-year  uverage,  whereas  on  July  1  prospeets 
were  1.4  per  cent  above  the  10-ycar  average;  however,  prospeets  are 
still  5.0  per  cent  better  than  the  outturn  of  last  year's  crops,  which 
were  unusually  poor.  Improvement  oceurred  during  July  in  nearly 
all  of  the  Atlantic  Coast  States,  the  northern  States  of  Michigan  and 
Wisconsin,  and  the  Mountain  States  (except  Montana  and  Wyoming). 
In  nearly  all  other  parts  of  the  United  States  crops  deteriorated  during 
July.  Poorest  crop  conditions  prevail  in  Kentucky  and  sections  of 
57071°-Bull.  615—14—1 
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States  adjacent  to  it.  Tlio  phenomenal  wheat  crop  of  Kansas  raíaos 
the  aggregate  condition  in  that  State  above  all  others.  Winter 
wheat  is  the  banner  crop  this  year,  with  tobáceo  the  lowest  in  con- 
dition on  August  1 . 

Tahi.k  1. — Kslimatcd  yiclds  indicated  hy  the  condition  of  crop»  on  Aug.  1,  1914,  and 

final  yields  in  preceding  ycars.for  comparison. 


("rop. 


Winter  whout  

SprhiK  wheat  

All  wheat  

Corn  

Oats  

Barley  

Rye  

Itnekwheat  

White  po talóos  

Swcct  pota  toes  

Tobacco  pounds. . 

Flax  

Rioe  

Hay  (lame)  tona.. 


Yield  per  acre. 


1014' 


Bu. 

«19. 1 
13.1 
17.1 
25.1 
30.0 
26.9 

«16.8 
21.5 
99.  7 
81.1 

GS7.6 
8.7 
M.  9 
1.44 


I  !)<>!»- 
1913 
aver- 
age. 


Bu. 
15.  6 
13.3 
11.7 
25. 9 
30.6 
24.3 
16.1 
20. 5 
97.1 
92.7 
815.1 
7.8 

n.  .i 

1.34 


Total  production  in  millions  of 
buahels. 


Prloe,  Aug.  1. 


1914  i 


August 
fore- 
cast. 


Bu. 

«675 
236 
911 

2,634 

1,153 
203 
«43 
17 
370 

:,n 
791 
17 
21 


July 
fore- 
cast. 


Bu. 
653 
274 
927 
2,917 
1,197 
211 


361 
49 

757 
is 
24 


Final. 


1913 


Bu. 
523 
240 
763 
2,447 
1,122 
178 
41 
14 
312 
59 
954 
18 
36 
til 


p.NKt 

1913 
a  ver- 
age. 


1914 


1913 


1909- 
1913 

aver- 
age. 


$11.16:  $11.97 


l  Interprotcd  from  condition  reports. 
*  l'reliminary  estima  te. 


Details  for  crops  in  all  States  may  be  found  in  Tables  12  to  22. 

Table  2. — Grouing  condition  of  the  various  crops  on  Aug.  1,  expressed  in  percentages 
of  their  10-ycar  average  (not  the  normal)  on  Aug.  1,  and  the  improrement  (+)  or  decline 
( — )  during  July. 


Crop. 


Condi- 
tion in 
per  cent- 
age  of 
10-year 
aver- 

:u.v. 
Aug.  1. 


Change 
during 
July. 


Wheat  

Apples  

I.emons  

O  rapes  

Raspberries  

Barley  

Kafir  corn  , 

Sugar  beets..., 
Alfalfa.  

Hay  (all)  

Peaches  

Oranges  

Oeans  (drying) 


118.7 
113.3 
105.4 
101.7 
104.7 

103.9 
103.8 
103.4 
103.4 

103.3 
102.9 
102.2 
101.8 


-  2.0 
+  5.2 
+  .5 
+  12 
+  4.3 

-  5.8 

-  4.1 
+  .3 
-2.2 


Crop. 


Cantaloupes. 

Mület  

Hops  

Broom  corn . 
Buckwheat. 


Pears. 
Flax. 
Rice. . 
Oats.. 


+  4.6  Peanuts.. 

+  3.6  ¡I  Cotton... 

—  2.4  Cabbages. 

—  1.0     Pótalos. . 


Condi- 
tion in 
pereent- 
ageof 
10-year 

aver- 
ié'. 

Aug.  1. 


101.2 
100.8 
100  0 
100.0 
99.7 

99.7 
99.4 
99.1 
9v  1 

97.1 
95.  •'■ 

95.2 
9.5.1 


Change 
during 
July. 


+  .2 
+  .1 
-3.2 
-2.7 


-10.3 

-  4.9 
+  .8 

-  2.9 

+  3.6 

-  3.1 
+  1.9 
+  .8 


Crop. 


Condi- 
tion in 
per  cent- 
age  of 
10-year 

aver- 

age, 
Aug.  1. 


Tomatoes  

Onions  

Timothy  

BlnckbeYries. . 
Sorghum  

Pastures  

Corn  

Clover  

Lima  beans... 

Sweet  pota  toes 

Sugar  cañe  

Hemp  

Tobucco  


'.t:t..5 
93.4 
91.6 
91.4 
91.4 

91.3 
91.3 
91.2 
90.9 

87.3 
85.3 
82.2 
81.6 
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Tabmí  3.—Combined  condition  of  all  crops  on  Aug.  1,  1914,  by  States  (100=urcrage), 

and  cliange  during  July. 


Stete. 


Maine  

Now  Hampshire 

Vermont  

Massachusetts.. . 
Rhode  Island.. . 

Conneei  ieut  

New  York  

New  Jersey  

Pennsylvania . . . 

Delaware  

Mar  y)  and  

VirRinía  

West  Virginia.. . 

North  Carolina. . 
South  Carolina. . 

(¡eorgia  

Florida  


Condi- 
tion of 

all 
crops, 
Aug.  1 
(100= 
a  y  er- 
ase). 


109.1 

113.9 
•IH.  4 

10*¡.  3 
95.8 

103.5 
103.4 
101.1 
101.9 

105.2 
111.8 
92.7 
85.1 

99.6 
96.  7 
9S.2 
9S.3 


Chanpo 
during 
July.  j 


+  6.8 
+  S.2 
+  S.3 
+ 11.3 
+  2.5 

+  7.2 
+  4.0 
-f  10.5 
+  6.6 

-f  9.0 
+  12.0 
+  «.9 
-  1.9 


State. 


Condi- 
tion of 

all 
crops, 
Aug.  1 
(100= 
aver- 
age). 


Ohio  

Indiana... 
Illinois.... 
Michigan.. 
Wisconsin. 


Minnesota  

Iowa  

Missouri  

North  Dakota.. 

South  Dakota.. 

Nebraska  

Knnsas  

Kentucky  


+  3.7  Tenues^ce. . 

—  2.S  .  Alabama. .. 

+    .2  \  MissLssippi. 

+  4.x  i  Louisiaim.. 


96.1 
86.9 
K3.9 
10U.  3 
107.3 

94.4 
101.7 

89.0 
107.4 

94.0 
10Ó.6 
122.9 

?.).3 

S4.1 
94.3 
95.7 
92.3 


Changa 
during 
July. 


-  3.3 
-10.7 
-12.5 
+  2.6 
+  .2 

-  0.9 
-5.5 

-  4.5 

-  2.S 

-  1H.X 
-10.2 
+  5.7 

-  8.9 

-6.8 

-  6.6 

-  2.5 

-  7.5 


SlaW. 


Texas  

Oklahoina  

Arkansas  

Montana  

Wyoming  

Colorado  

New  México.... 

Arizona  

Utah  

Nevada  

Idaho  

Washington  

Orcgun  

California  

l'nited  States 


Condi- 
tion of 

all 
crops, 
Aug.  I 
(100= 
aver- 
age). 


^9. 3 
93.3 
K3.5 
96.  1 
98. 9 

112.2 
113.0 
101.0 
105.2 

104.8 
100. 1 
103.2 
100. 6 

108.4 


9S.0 


Change 
during 
July. 


-  7.2 

-  S.7 

-  8.0 

-  6.2 

-  5.6 


+  2.4 
+  3.3 
2.6 
.6 


i- 
i 


! 

;- 
i 


1.7 
.4 
.3 

3.4 

1.6 


The  progress  of  crops  during  July  and  their  condition  on  August  1 
in  the  diíTerent  States  are  indicatod  by  tho  following  eomrnents  from 
agents  of  the  Bureau  of  Crop  Estimatcs: 

New  England  States. — Rains  during  July  materially  improved  crop 
conditions,  which  are  generally  above  their  average,  except  that  the 
hay  crop  in  Vermont  and  Rhode  Island  will  be  light,  the  result  of 
an  unfavorable  spring. 

Neto  York. — Nearly  all  crops  are  doing  well.  Timcly  rains  during 
July  helped  the  hay  crop  to  some  extent,  but  later  inferí  cred  in  many 
sections  in  harvesting.  The  drought  last  year  cut  short  clover  and 
new  seeding,  but  oíd  timothy  meadows  show  well.  Mixed  grasses 
are  short  and  thin.  Alfalfa  is  doing  well  in  many  sections.  Army 
worms  and  grasshoppcrs  have  been  bad  in  some  sections,  doing  some 
damage  to  oats,  rye,  buckwheat,  corn,  and  hay.  Apples  will  be  a 
largo  crop.  In  many  places  the  trecs  were  so  hcavily  loaded  that 
thinning  was  resorted  to,  so  that  the  trees  will  give  larger  and  better 
fruit.    Peaches  will  be  a  small  crop. 

Pennsylvania  and  New  Jersey. — July  was  very  favorable  to  the 
growth  of  all  crops.  The  rainfall  was  above  the  average  in  all  parts 
of  the  arca,  with  the  exception  of  the  extreme  southwestern  part  of 
Pennsylvania.  The  army  worm  has  been  widespread,  but  so  far 
seems  to  have  done  very  little  damage.  The  corn  outlook  is  fine. 
Oats  have  im  pro  ved  and  the  outlook  now  is  for  nearly  an  average 
crop.  Tobacco  has  mude  a  wonderful  growth  and,  with  favorable 
conditions  from  now  on,  the  crop  will  be  tho  best  in  scveral  ycars. 
Apples  and  peaches  are  looking  good;  the  berry  crop  was  shortened 
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somewhat  by  the  dry  weather  in  Juno.  Vegetables  have  all  improved 
durmg  thc  month  and  on  thc  whole  all  crops  are  abo  ve  the  average. 

Maryland  and  Ddaware. — Tho  weather  has  been  ideal  for  thrashing 
grain;  the  yioMs  aje  genorally  up  to  high  expectations  and  quality 
fine.  Drought  was  broken  on  July  2$,  and  sinee  then  all  crops  have 
niaterially  improved  and  give  indications  of  vcry  good  yields. 

Virginia.— U\  the  first  half  of  July  weather  conditions  were  more 
or  less  favorable  in  most  of  the  State,  frequent  showers  aided  vegeta- 
tion,  and  on  (he  whole  there  was  improvement,  especially  in  corn, 
truck  crops,  grasses,  ánd  tobáceo.  Thc  latter  part  of  the  month  was 
unfavorable,  the  weather  being  dry,  except  in  widely  scattered 
localitics,  and  exeecdingly  hot,  except  in  the  last  few  days.  Tobacco 
shows  considerable  improvement,  though  stands  are  not  full  and 
fíelds  are  irregular^  Most  growing  crops  will  fall  short  of  an  average 
yield.  Corn,  a  largo  proportion  of  which  is  late,  will  give  a  modérate 
yield  if  weather  conditions  henceforth  are  favorable.  Apples  and 
peaehes  will  yield  more  hcavily  than  usual.  Irish  p:>tatocs  «re  in 
poor  condition,  but  swect  potatoes  aro  reasonably  promising.  The 
army  worm  danuiged  corn  and  grasses  in  a  few  localitics. 

West  Virginia. — A  prolongcd  drought  was  broken  in  the  latter  part 
)f  July,  benefiting  growing  crops,  although  conditions  were  lower  on 
August  1  than  on  July  1.  Wheat  was  thrashed  under  exccptionally 
high  conditions.    A  largo  applc  crop  is  expeeted. 

Xorth  Carolina.  The  month  as  a  whole  witncssed  somc  improve- 
ment, although  crops  detorioratod  toward  tho  cióse  of  the  month. 
Cotton,  in  most  sections,  advanced,  and  a  fair  yield  is  indica ted  from 
the  early  crop,  but  the  late  is  not  promising.  Tobacco  improved 
considerably,  though  the  stand  is  short  and  irregular.  Corn  is  in  fairly 
good  condition,  in  spitc  of  deterioration  during  tho  last  part  of  tho 
month,  and  the  early  planted  will  give  a  rcasonable  yield.  Peaehes 
and  apples  promise  largor  yields  than  usual.  Irish  potatoes  aro  not 
in  good  condition,  but  swect  potatoes  aro  more  promising.  Corn  and 
grasses  were  injured  in  a  few  sections  by  the  army  worm. 

South  Carolina.— Thc  latter  part  of  the  month  was  extrcmely 
dry,  and  was  very  hot  over  thc  cutiré  Stato  (except  in  the  last  days), 
which  caused  deterioration.  Cotton,  as  a  whole,  is  in  moderately  good 
condition;  in  some  sections  it  is  somewhat  better  than  usual  at  this 
time  of  y  car,  but  in  others,  drought-stricken  regions,  it  is  not  good; 
the  late  crop  dtxes  not  promise  well.  Corn  has  suíTcred,  and  largely 
lost  the  improvement  made  carlier,  becausc  of  heat  and  drought; 
favorable  weaXher  from  now  on  will  result  in  only  a  fair  yield.  The 
spotted,  irregular,  tobáceo  crop  is  in  improved  condition  as  compared 
with  July  1,  and  promises  a  better  yield  than  then  expected.  Truck 
crops  are  in  moderately  fair  condition,  but  not  up  to  the  average. 
Melons  were  exccptionally  good  and  plentiful.    Thc  Irish  potato 
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erop  is  poor,  but  swoet  potatocs  are  promising.   Some  damage  was 

caused  to  grasses  and  corn  in  a  fow  localities  by  the  army  worm. 

Georgia—  Although  crop  conditions  improved  slightly  during  July, 
the  general  average  on  August  1  was  moderately  below  tlic  10-yoar 

average.  Cotton  is  better  than  average,  but  corn  and  most  other 
field  crops  are  materially  below.    The  poach  crop  is  good. 

Florida  —  The  se  veré  drought  of  the  spring  damaged  the  crop 
and  trccs  of  oranges  and  grapefmit  to  a  considerable  cxtcnt.  They 
are  recovering  rapidly  froni  these  conditions  throughout  the  greater 
portion  of  the  State,  due  to  the  rather  equitable  rainfall  since  about 
the  lst  of  June.  Tlie  crop  will  be  equal  to  about  the  average  of  the 
last  three  years,  but  below  the  March  expectations.  The  average  crop 
condition  per  acre  is  below  the  normal,  but  the  total  production  will 
be  increased  by  new  plantings  coming  into  bearing.  The  corn  crop 
will  probably  not  be  largor  than  the  average  of  the  iast  three  years,  and 
quite  below  the  April  expectation.  More  preparation  has  been  made 
for  the  hay  crop  than  ever  before;  the  indications  are  that  the  Sep- 
tember  and  October  yields  will  be  above  average.  Cowpeas,  beggar 
weed,  and  velvet  beans,  as  a  whole  for  the  State,  promise  large  crops, 
but  somewhat  late. 

Ohio. —  Dtiring  July,  crop  conditions  in  general  declined,  due 
principally  to  the  drought  and  excessive  heat  which  have  prevailed 
throughout  this  section.  Weather  conditions  wero  for  the  ideal  har- 
vesting  of  wheat,  and  yield  and  quantity  aro  up  to  expectations.  Corn 
is  bactty  in  nced  of  rain,  and  considerable  damage  by  the  army  worm  is 
being  reported  from  the  northeastcrn  section  of  the  State.  Oats  in 
this  section  are  also  being  damaged  slightly  by  the  army  worm. 
Pastures  ane  drying  up,  and  yield  of  hay  is  small,  though  the  quality 
is  cxccllent.    Small  vegetables  are  showing  the  lack  of  moisture. 

Indiana. — Excessive  heat  and  littlo  or  no  rainfall,  prevalcnt  during 
earüer  months,  continued  through  July,  causing  marked  declino  in 
condition  of  growing  crops.  The  wheat  harvest  progressed  rapidly, 
a  good  yield  of  excellent  quality  resulting.  Apples  wero  generally 
hurt  by  lato  frosts,  and  the  scale  has  done  much  injury. 

IRinois. — -A  deíioiency  of  rainfall  and  an  excess  of  heat  havo  pre- 
vailed over  the  whole  State  since  April  1,  but  were  most  sovere  in  the 
southern  half.  This  has  resulted  in  a  marked  deterioration  of  all 
the  crops  except  wheat  and  rye,  which  were  practically  made  on 
July  1.  The  southern  and  southwestern  sections  of  the  State  were 
injured  some  by  drought  prior  to  July,  and  the  Hessian  fly  did  much 
damage  to  wheat.  Its  yield,  while  good,  is  not  quite  up  to  earlier 
expectations.  In  the  southwestern  part  of  the  State  chinch  bugs  and 
army  worms  have  added  to  the  injury  dono  by  drought  to  the  corn. 
The  condition  of  oats  has  changed  littlo  during  the  month,  but  rust  is 
prevalen t.    A  modérate  crop  of  only  fair  quality  will  be  harvested. 
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Meadows  and  pastures  generally  have  been  burned  up,  and  the  yield 
of  hay  will  be  small. 

Michigan. — Harvesting  eomlilioiis  were  unusually  favorable. 
Yields  of  whoat  and  ryo  aro  generally  in  excess  of  those  anticipated, 
except  in  a  few  southern  counties,  where  the  wheat  was  badly  dam- 
aged  by  the  Hessian  fly.  Corn  in  parta  of  the  southern  districts  is 
curling  and  in  occasional  localities  drying  up.  The  dry  weather 
caused  some  dropping  of  peaches  and  apples,  but  the  fruit  prospects 
in  general  continuo  favorable.  The  army  worm  made  its  appearance 
at  points  in  the  aoutheastem  quarter  of  the  State;  its  ravages  were 
mostly  confined  to  oats,  although  in  a  few  instances  coni  and  sugar 
beets  were  attacked.  Crop  prospects  in  general  impío  ved  moder- 
ately  in  July. 

Wiscons-in. —  General  rains  have  maintained  very  favorable  crop 
prospects.  Excessively  hot  weather  following  early  July  has  caused 
rod  rust  on  the  oats  in  every  part  of  the  State.  Tanie  hay  on  uplands 
is  making  the  best  yields  that  lia  ve  ever  been  seen  by  oíd  residen  ts. 

MiniusoUl. — Kxcessive  moisture  and  red  rust  in  June,  together  with 
very  hot  weather  the  latter  part  of  July,  caused  the  development  of 
black  rust  on  wheat  in  every  part  of  the  State;  this,  with  scald  and 
blight,  has  groatly  ntduoed  the  prospectivo  yield.  The  sanie  eondi- 
tions  also  hlighted  the  oats,  and,  with  red  rust  very  heavy,  this  crop 
will  be  light  and  yield  reduced.  Barley  was  little  aíTected  by  the 
rust,  although  sonie  by  scald,  but  on  the  whole  gives  promiso  of  an 
average  crop.  Winter  wheat  and  rye  show  fair  yields,  with  a  plump 
berry  and  the  quality  abovo  the  average.  Tamo  hay  has  been  a 
bumper  crop,  with  the  quality  up  to  standard.  Wild  hay  also  was 
heavy,  but  the  lowland  acroage  was  reduceil  on  account  of  being  too 
wet.  The  weather,  whicli  was  adverse  to  the  small  grains,  was  bene- 
ficial  to  corn,  which  has  made  an  excellent  growth  during  the  month. 
The  major  portion  is  out  of  danger,  unless  there  is  an  early  frost. 
There  is  sonie  stem  rot  in  a  small  área  of  the  potato  district,  but  on 
the  whole  the  crop  prospects  are  good. 

Jowa. -—No  general  rain  storm  passed  over  the  State  of  Iowa  in  July 
during  the  criticai  time  of  the  corn  crop  (the  tasseling  pcriod).  Thus 
corn  suífered  in  soine  scetions  at  the  blossoming  period,  the  criticai 
time,  when  corn  must  have  a  "  root-soaker"  to  mature  a  full  crop. 
Hessian  fly  in  wheat  and  dry  weather  at  filling  period,  account  for 
some  disappointing  yields  of  wheat  in  Iowa.  Rust  also  uceo  un  ts  for 
low  yield  of  spring  wheat.  Heavy  rains,  when  oats  were  in  the 
"boot,"  followed  by  hot  dry  weather,  caused  oats  to  head  too  rapidly 
and  as  a  result  early  oats  made  too  much  straw  and  the  prematuro 
filling  of  the  heads  developed  light  oats.  Rust  also  cut  the  yield  of 
oats.  Kxcessive  heat  and  destructivo  rain  and  wind  storms  account 
for  the  low  condition  of  garden  truck. 
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Norih  Dalcota.—Ví eather  conditions  have  been  favorable  for  rust 
devolopmont  and  black  rust  is  more  or  less  general  in  central  and 
southeastern  sections,  lowering  vitality  of  grain  materially,  and 
causing  it  to  be  easily  blown  down.  However,  a  large  percentage  of 
the  crop  was  sufficiently  advanced  to  escape  serious  injuiy.  Late 
crops,  especially  late  blue-stem  wheat,  will  be  seriously  affected,  and 
the  stand  of  late  oats  and  barley  is  poor.  The  damage  existing  is  due 
largely  to  excessive  heat  and  hot  winds,  which  have  ripened  grain 
prematurely,  bringing  on  an  early  harvest  fullowing  a  late  seeding. 
These  conditions  have  causcd  considerable  blight  generally,  especially 
in  rust  localities,  with  shrunken  or  inferíor  quality  of  grain.  Yields 
will  be  disappointing.  Late  rains  will  be  beneficial  to  corn,  flax, 
pastures,  and  gardens.  There  is  some  wilt  damage  in  flax.  The 
month  closed  with  the  crop  outlook  for  the  State  as  a  whole  roduced 
from  the  exceedingly  productive  prospect  of  last  month. 

South  Dakota. — Weather  conditions  have  been  highly  favorable  for 
development  of  rust,  and  black  rust  is  general  over  the  State.  Early 
fields,  especially  of  barley  and  oats,  were  too  far  advanced  to  be 
seriously  damaged,  but  late  fields,  especially  of  blue-stem  and  velvet- 
chaff  wheat,  show  severe  rust  damage,  being  either  directly  injured 
or  lowered  in  vitality,  causing  grain  to  be  easily  lodged  by  winds. 
Rustcd  ]>lants  were  readily  aíTected  by  extremo  heat  and  several  days 
of  hot  winds  caused  blight  conditions  to  be  general,  rapidly  reducing 
the  heavy  prospective  yields  of  last  month  from  20  to  50  per  cent. 
Drought  damage  is  most  evident  in  the  extreme  southern  part  of 
State,  also  southwestern  sections;  but  conditions  improve  toward 
the  northem  part  of  State.  Rainfall  has  been  decidedly  below 
normal  and  of  a  showery,  uneven  nature.  A  result  of  heat  and  rust 
was  prematuro  ripening,  with  grain  showing  a  tendeney  to  be  rather 
light  in  weight  and  of  a  shrunken  quality,  as  well  as  materially  reduced 
yields. 

Nebraska. — Drought  prevailed  in  northeast,  northwest,  and  south- 
east  Xebraska  during  the  month  of  July,  materially  cutting  the  corn 
crop  in  those  sections.  Lack  of  rain  during  the  tasseling  period  cut 
the  crop  in  above-mentioned  sections.  The  winter  wheat  yield  was 
not  quite  up  to  expectations,  due  to  h  avy  rains  during  the  ílowering 
period  (whipping  the  pollón  from  the  wheat  head)  and  as  a  result, 
while  the  heads  are  large,  many  have  little  wheat  on  them.  Rust 
did  a  little  damage.  Oats  are  a  good  crop,  with  the  exception  of  here 
and  there  some  fields  lodged  on  heavy  soils  and  some  rust  in  late- 
variety  oats;  otherwise  the  crop  is  one  of  the  best  in  years.  The 
alfalfa  third  crop  is  light,  due  to  lack  of  moisture  just  after  the  second 
cutting.  A  low  yield  of  apples  is  due  to  the  heavy  crop  of  1913, 
accompanied  by  severe  drought  while  trees  were  in  heavy  bearing. 
Potatoes  have  a  low  condition  on  account  of  too  much  growth  in 
vines,  so  that  the  vitality  did  not  extend  to  the  tubera. 
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Kansas. — The  most  striking  foaturc  of  tho  1914  crop  season  is  the 
.  phenomcnal  yicld  of  wheat  in  Kansas,  being  more  than  twice  the 
average  production.  The  oat  crop  is  made  and  is  a  large  crop, 
although  not  fully  up  to  the  early  expectations  of  some  persons. 
The  condition  of  corn  on  August  1  was  slightly  above  the  10-year 
average,  but  it  was  deteriorating  rapidly,  owing  to  hot  dry  weather; 
raueli  of  the  crop  was  firing  and,  unlcss  a  good  rain  falls  in  early 
August,  another  poor  crop  will  probably  be  the  result.  Grass  crops 
are  above  average,  but  potatoes  are  below. 

Kentuckij. — Tbis  State,  of  all  the  vStates  of  the  Union,  shows  the 
lowest  condition  of  crops  on  August  1,  the  low  condition  on  July  1 
having  becn  lowered  much  further  by  high  temperature  and  the 
continuation  of  drought.  The  wheat  crop  yielded  well,  not  having 
becn  adversoly  affected  by  tho  drought;  tree  fruits  also  aro  slightly 
above  the  ir  average;  but  practically  all  other  crops  are  threatened 
with  failurc  or  very  low  yields. 

Tennessee. — Condition»  are  almost  the  same  as  in  Kentucky,  but 
probably  somcwhat  less  acute.  Although  the  cotton  has  suffered  for 
lack  of  moisture  and  has  becn  greatly  damaged,  it  shows  a  healthy 
condition,  is  well  fruited  and  highly  cultivated.  Army  wonns  have 
appoarcd  in  some  localities  in  east  Tennessee  and  prompt  measures 
have  been  adopted  for  their  destruction. 

Ahihama. — Taking  Alabama  as  a  wholc,  all  crops  showed  deteriora- 
tion  during  July,  cotton  Icast,  oíd  corn  most,  but  all  crops  fell  below 
the  standard  on  July  1.  Some  complaint  of  wilt,  or  blackroot,  is 
heard  in  southeast  Alabama.  Good  soaking  ralns  would  save  tho 
late  corn,  preven t  prematuro  opening  of  cotton  in  the  dry  belts,  and, 
if  not  too  frequent,  would  produce  record  cotton  crops  in  many 
counties  of  the  State.  Damage  from  boíl  weevils  has  not  rcacbed 
expectations,  due  to  dry  weather.  Wheat  and  oats  carne  oh*  ahead 
of  the  drought,  and  the  yield  was  excellent. 

Mississijrpi. — The  cotton  crop  of  Mississippi  made  fair  progress  in 
July.  Cotton  showers  in  many  sections,  and  the  checking  of  boíl 
weevil  ravages  in  others,  will  offset  tho  loss  from  tho  prolonged 
drought  in  certain  other  sections.  All  cotton,  whether  large  or  small, 
is  better  fruited,  sizo  considered,  than  cver  known.  Corn  dopreciated 
all  over  the  State.  Much  of  the  oíd  corn  is  an  en  tire  failure.  Sugar 
cañe,  swect  potatoes,  peas,  and  all  truck  crops,  likewiso,  suffered  from 
the  drought  and  excessive  heat.  These  influences,  however,  pretty 
nearly  destroycd  the  boíl  weevils,  and  with  suííicient,  but  not  excess- 
ive and  too  frequent,  rains  during  August,  all  crops  except  oíd  corn 
will  respond,  and  promise  a  good  yicld. 

Louisiana.— Pro  trac  ted  drought  and  high  temperatures  throughout 
northem  Louisiana  have  caused  serious  damage  to  all  crops.  The 
boíl  weevil  and  army  worm  aro  very  active  in  many  sections.    In  the 
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far  southerly  parishes  very  hcavy  rains  oceurred  from  time  to  time 
throughout  tlie  inonth,  followod  by  exeecdingly  hot  spclls,  und  mucli 
damage  was  done  to  growing  crops  by  the  rain  and  the  wind  wbich 
accompanied  it.  Cano  has  becn  somcwhat  bebind,  but  is  now 
displaying  an  encouraging  tendeney  to  catch  up,  and  w¡ll  do  so  if  the 
rains  wÜl  cease  for  a  whilc.  Cotton  has  received  a  serious  setback 
duc  to  the  dry  weather  and  the  ravages  of  the  boíl  weevil  and  the 
army  worm.  Early  corn  has  been  seriously  burned  by  the  dry, 
scorching  weather  in  the  northern  parishes,  but  the  late  corn  is  fairly 
promising.  Rice  is  heading  nicel)r  in  the  river  distriets,  and  harvest- 
ing  is  expected  to  commence  about  August  15.  The  indications  are 
good  for  a  full  yield  throughout  the  State.    Truck  generally  is  not  in 

good  condition. 

Texas. — July  was  lacking  in  moisture  under  prolonged  conditions  of 
high  temperatures,  causing  injury  to  ncarly  all  crops.  The  íirst  of 
July  found  cverything  late  or  suffering  from  effeets  of  the  continuous 

exces«ive  rains  of  the  month  of  May.  June  had  proven  abnormally 
dry  and  hot,  and  the  deíicicncy  of  suifacc  moisture  was  roflected, 
first,  in  the  corn  crop,  which  was  about  one  month  late.  Winter 
wheat  and  oats  at  the  harvest  were  short  iii  expected  yields  and  light 
in  tests,  resultan t  upon  wasliings  of  tho  pollens  during  the  rainy 
period.  As  the  month  advanced,  light,  scatterüig  showers  prevailed 
over  a  great  portion  of  the  State  for  a  few  days  during  the  second 
week,  but  were  not  beneficial.  Corn  began  to  suffer  in  the  north, 
east,  and  central  parte  of  the  State  for  want  of  rain  at  the  flowcring 
period.  Temperatures  were  high,  and  the  crop  was  greatly  injured. 
At  the  elose  of  tho  month,  tho  rainfall  showed  an  average  of  less  than 
an  inch  for  July. 

Oklahoma— The  extreme  heat  and  dry  weather  during  the  month 
of  July  havo  reduced  the  general  crop  conditions  for  the  State.  Rain- 
fall was  extrcmely  local  and  over  widely-scuttcred  arcas  during  the 
early  part  of  the  month,  while  the  latter  part  of  the  month  was  dry 
and  intensely  hot.  The  third  cutting  of  alfalfa  is  materially  reduced. 
Pastures  are  drying,  water  scarce,  and  prairie  hay  not  as  good  as  in 
former  years  on  account  of  weeds. 

Arkansa*. — All  crops  all  over  tho  State  were  needing  rain  on  July  1, 
and  rain  fell  practically  generally  from  the  lst  to  the  8th.  In  the 
northern  part,  where  on  account  of  altitude  and  soil  conditions,  and  in 
southem  and  southwestern  parts,  where  on  account  of  tho  advanced 
stage  oi  crops  conditions  were  most  threatening,  the  rain  did  not 
bcnefit  corn  as  it  usually  would  have  done.  Forage  crops  and  pas- 
tures and  meadows  suífcrod  considcrably  during  the  inonth,  and 
much  was  practically  ruined  before  rains  fell.  The  last  part  of  tho 
month  was  dry.  No  complaint  of  insect  pests  was  mado  except  in 
scattered  locaüties,  where  boíl  weevil  has  afTectcd  cotton.  Lowland 
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crops  aro  gcncrally  good,  and  cotton  fruiting  wcll.  The  month  would 
have  been  favorable  had  not  the  long  drought  preceded  it.  The  out- 
look  August  1  was  much  improved. 

Montana.— Conditions  in  different  parts  of  the  State  are  variable, 
but  as  a  whole  prospecta  are  for  somewhat  less  than  an  average  crop 
of  small  grain,  but  a  good  average  for  most  vegetables.  Hay  pros- 
pects  are  good. 

Wyoming. — Conditions  declined  some  in  July,  but  are  nearly 
average.    In  the  irrigated  districts  conditions  are  good;  in  the  non-* 
irrigated  districts  grain  yields  were  reduced  by  dry,  hot  weatlier. 
Alfalfa  and  other  hay  yielded  well  and  have  been  harvested  in  good 
condition.    The  apple  prospects  are  excellent. 

Colorado. — Crop  prospects  are  very  good,  well  above  the  average. 
The  supply  of  water  for  irrigation  purposes  continúes  to  be  ampie 
for  all  sections,  the  snow  melting  in  the  mountains  aífording  the  main 
supply  in  addition  to  the  supply  from  frequent  heavy  rains  in  the  foot- 
hills.    Most  of  the  reservoirs  are  filled. 

New  México. — General  crop  conditions  August  1  were  much  better 
than  at  any  time  during  the  season,  having  greatly  improved  over 
the  very  satisfactory  conditions  of  July  1.  Unusually  favorable  mois- 
ture  conditions  have  prevailed  during  the  entire  season.  The  stock 
ranges  aro  in  excellent  condition  and  an  abundance  of  winter  feed 
on  the  rango  is  assured.  The  acreage  of  native  grasses  cut  for  hay 
will  be  unusually  large.  Not  for  many  years  have  the  crops  in  this 
State  been  in  such  fine  order. 

Arizona.  -The  acreage  of  cotton  lias  been  increased  from  4,000 
acres  last  year  to  18,000  acres  this  year.  Fruit  prospects  are  about 
the  same  as  last  month,  though  above  their  10-year  average  condi- 
tion on  August  1.  The  bulk  of  the  melón  shipments  were  made 
during  July  and  the  yield  was  extra  good.  Stock  ranges  are  in  good 
condition  and  tho  outlook  for  range  pasture  is  very  satisfactory. 

Utah. — The  trend  of  crop  conditions  in  Utah  during  the  month  of 
July  has  been  practically  normal.  Forage  crops,  with  the  exception 
of  alfalfa,  are  in  prime  condition.  Momita  in  pastures  are  particularly 
rich  for  the  season.  Al  though  the  stand  is  thin  in  spots,  owing  to 
lack  of  rain  30  days  after  the  seeding  period,  sugar  beets  have  made 
a  remarkably  strong  and  healthy  growth. 

Neimda. — All  crops  have  made  normal  progress  during  July. 
Heavy  winter  snowfall  and  abundance  of  spring  rain  produced  nioun- 
tain  pasture  conditions  above  the  average,  and  the  grass  has  been 
cured  perfectly  during  a  dry  July.  Abundance  of  forage  for  the 
winter  is  assured. 

Moho. — The  yield  of  winter  wheat  will  be  nearly  average  and  the 
spring  grains  are  looking  very  well.  Corn  and  potatoes  were  injured 
by  the  June  frosts,  but  they  have  apparently  recovered  and  give  good 
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promise.  Most  of  the  cora  and  potatoes  are  grown  under  irrigation, 
and  the  supply  of  water  for  that  purposc  is  fairly  good.  All  other 
crops  are  doing  well. 

Washington. — About  normal  conditions  prevailed  during  July  and 
crops  as  a  whole  are  somewhat  above  average.  Open  winter  without 
damaging  frosts  and  opportune  rains  favored  all  grain  and  hay. 
Fruits  and  vegetables  were  affected  by  late  frosts  in  April  and  May. 
Apple  prospects  are  very  good.  Hops  suffered  from  dry  weather  in 
the  western  part  of  the  State,  but  are  good  in  Yakima. 

Oregon. — Aggregate  crop  conditions  are  slightly  above  average, 
althongh  prospects  were  lowered  during  July.  Winter  wheat  was 
damaged  some  by  sraut;  the  excessive  temperaturas  in  July  tended  to 
slightly  shrivel  the  grain  (kernel),  which  naturally  somewhat  reduced 
the  yicld,  although  millere  say  this  slight  shriveling  tends  to  improvo 
the  milling  quality.  The  hay  crop  for  the  cutiré  State  is  heavy. 
April  rains  gave  the  crop  a  good  start  and  the  quality  is  good.  Con- 
siderable clover,  originally  intended  for  the  seed  crop,  has  been 
turned  into  hay  on  account  of  insect  ravages.  As  a  result  of  tho 
abundant  crop,  the  price  is  not  attraetive  to  the  grower.  Potatoes 
plantcd  very  early  have  made  normal  growth,  but  ] ate-plan ted  áreas 
are  suffering  from  dry  weather.  Hop  men  elaim  that  the  shortage 
of  rainfall  will  materially  reduce  early  high  estimates  of  total  produc- 
tion.  One  of  tho  best-informed  dealers  statcs  that  in  bis  opinión  the 
Oregon  crop  will  amount  to  not  more  than  120,000  bales,  whereas  a 
month  ago  the  estimate  was  for  150,000  bales.  The  yards  are 
reported  free  from  vermin  and  tho  quality  of  the  crop  is  expected  to 
be  above  normal. 

California. — The  relativo  condition  of  crops  on  August  1  is  indicated 
by  the  following  figures,  100  representing  an  average  condition  on 
August  1  of  recent  yoars  (not  normal):  Almonds,  119;  peaches,  118; 
barley,  116;  hay,  113;  apples,  oats,  and  kafir  corn,  109;  apricots,  108; 
corn,  beans,  and  lemons,  106;  olives,  105;  potatoes,  103;  grapes,  102; 
oranges,  101 ;  sugar  beets,  100;  walnuts,  99 ;  hops,  97;  prunos,  95. 

OUTLOOK  FOR  THE  1914  FOREIGN  WHEAT  CROP. 

By  Charles  M.  Daüoherty 

Tho  general  tone  of  foreign  crop  roports  during  tne  past  month  has 
indicated  previous  estimates  of  prospectivo  yiclds  to  be  too  optimistic. 
Both  in  Canadá  and  in  most  countries  of  Europo  prospects  have 
declined  and  total  yiclds  are  recognized  to  be  much  inferior  to  those 
of  a  year  ago.  On  August  1  harvest  in  Europe  had  in  its  northward 
progress  reached  the  north-central  latitudes  of  the  grcat  wheat  belt, 
and  considerably  over  half  the  European  crop  was  either  thrashed 
or  stacked.    Currcnt  estimates,  therefore,  roíate,  on  tlic  one  hand,  to 
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grain  aotually  reaped  and,  ot\  the  other,  to  grovving  crops  to  be 
harvostod  in  August  and  Soptomber. 

In  most  coun trios  wJiore  cutting  has  bcon  finished— notably  in 
Italy,  southorn  Franco,  Ilungary,  Koumania,  tho  Balkan  States,  and 
south  Russia — harvo3ting  oporations  worc  intcrrupted  by  froquent 
torrontinl  rains:  prospectivo  yiclds  worc  thercby  somcwhat  roducod 
and  tho  quality  of  niucb  grain  impaired. 

The  ltalian  and  Ilungariun  Governments  have  reduced  previous 
forceas  ts  of  production  cach  by  upward  of  7  million  busiiels;  the 
fonner  now  puts  i  ta  crop  at  172,694,000  bushols,  against  1S0,042,000 
a  month  ago;  and  tho  lattor  at  125,400,000  bushols,  as  compared  with 
an  estímate  in  early  July  of  133,916,000.  Tho  outturn  of  these 
countrios  last  yoar  was,  rospoctivoly,  214,405,000  and  151,346,000 
bushols. 

Tho  Spanish  crop,  according  to  the  recen t  oíFicial  preliminary 
figures,  is  120,313,000  bushols;  although  almost  8  million  bushcls 
larger  than  that  of  1913,  tho  yield  is  still  10  million  bushols  bolow  tho 
average  ol  the  pa.it  íivo  yoars.  In  the  southorn  half  of  Franco,  tlic  wct 
harvest  has  impaired  the  quality  of  a  crop  that  was  already  acknowl- 
edged  to  be  of  very  modérate  proportions. 

Kouinanian  yields,  whieh  up  to  harvest  worc  gonerally  believed  to 
approximate  tho  «SO  million  bushel  total  of  last  yoar,  aro  unofficially 
roported  disappointing,  both  as  to  quantity  and  quality,  and  to 
promise  littlo  moni  than  SO  per  cent  of  the  original  expectation. 
Meager  unoflieial  roturns  from  Bulgaria  and  Servia  also  indícate 
residís  not  at  all  satisfaeíory. 

In  Kiiropoan  Kussia  the  Central  Statistioal  Committec,  with  tho 
a]>pea ranee  of  the  plañís  on  July  1  as  a  basis,  has  forecost  a  pro- 
spective  harvest  of  spring  wheat  in  the  63  governments  at  390,388,000 
bushols  and  of  the  winter varioíy  at  297,044,000— a  total  of  687,432,000 
bushols.  As  tho  corrosponding  yields  of  the  two  varieties  last  yoar, 
as  íinally  returnod,  were,  respectively,  542,294,000  and  295,453,000 
bushols — a  total  of  837,747,000  bushols — the  July  1  prospect  was  that 
tho  volume  of  tho  1914  crop  would  be  inferior  to  the  bannor  yield  of 
1913  by  150,315,000  bushols,  the  shortage  being  entirely  in  spring 
wheat.  No  later  fo  reo  as  t  has  boen  issued,  but  it  is  gonerally  believed 
that  meteorological  condiíions  sinco  July  1 — torrontial  rains  during 
winter-wheat  harvest  in  tho  south  and  prolonged  drought  in  spring- 
wheat  regions — have  considerably  diminished  the  prospect  j)resented 
in  midsummer. 

In  tlioso  latitudes  of  Europo  whoro  wheat  is  vot  to  be  harvostod  tho 
plañís  during  July  gonerally  made  soasonablo  development.  On 
August  1  former  prospoets  <>f  yields  were,  for  tho  most  part,  fully 
maintainod.  In  the  United  Kingdom  the  promiso  is  officially 
deseribod  as  for  a  slighíly  better  than  average  crop,  and  in  the  more 
northerly  latitudes  of  continental  Europo  meteorological  conditions 
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have  bcon  generally  favorable  to  the  maintenanco  or  ovon  to  tho 
improvement  of  the  modérate  prospecta  of  a  month  ago.  The  dis- 
turbed  political  conditions,  howcvcr,  are  enforci  ng,  in  tho  midst  of 
harvest,  widespread  abandonmcnt  of  tho  fields  by  tho  mále  popula- 
tion  of  military  age,  and  the  saving  of  standing  wheat  and  other 
unharvested  crops  promises  to  devolve  largely  upon  fcmale  and 
youthful  labor.  Although  the  stress  of  urgen t  necessity  will  be  a 
powerful  influenco  against  pennitting  waste,  tho  cífect  of  thest 
unusual  harvest  conditions  upon  ultímate  yields  is  for  the  prestnt 
problema  tic  al. 


COTTON  CONDITION,  JULY  25,  1914,  WITH  COMPARISONS. 

Tho  Crop  Keporting  Board  of  the  Burcnu  of  Crop  Estimatcs 
estimates,  from  the  reports  of  the  correspondente  and  agents  of  tho 
Bureau,  that  the  condition  of  the  cotton  crop  on  July  25  was  76.4 
per  cent  of  a  normal,  as  compared  with  79.6  on  June  25,  1914,  79.6 
on  July  25,  1913,  76.5  on  July  25,  1912,  and  80.0,  the  average  on 
July  25  of  the  past  10  yoars. 


Taiilk  4. — Comparisons  of  conditions  of  rollón  by  filotes. 


July  25 

State. 

Julv  25, 
1914. 

Juno  25, 
1911. 

1912 

10-ycar 
avorage. 

Virpinla  

S9 

SO 

si 

V> 

82 

86 

S2 

77 

Si) 

so 

79 

NI 

75 

75 

79 

82 

83 

76 

«s 

SO 

80 

K0 

82 

75 

83 

81 

88 

79 

73 

79 

79 

SI 

77 

6.x 

77 

7G 

M 

79 

7<¡ 

77 

71 

74 

M 

84 

81 

Arkansas  

72 

H) 

87 

74 

SI 

78 

79 

90 

71 

83 

75 

10 

S6 

75 

84 

75 

79 

81 

MJ 

82 

California  

KM) 

li)0 

99 

7fi.  4 

79. 0          79.  G 

1 

76.5 

80.0 

Tadi.f.  5. —  Condition  ofrotton,  monthhj,  and  est  ¡moled  yield  per  une  for  the  posl  10  ycars. 


Ycar. 

May  25. 

June  25. 

July  25. 

Aur.  25.    Sent.  25.  '  Yie,d 

• 

Lbs.  lint. 

79.1 

81.8 

79.6 

68.2 

64.  1 

182.0 

78.9 

80.4 

76.5 

74.8 

69.  G 

190.9 

87.8 

KS.  2 

89.1 

73.2 

71.  1 

207.7 

82.0 

80.7 

75.5 

72.1 

65.9 

170.7 

1909 

81.  1 

74.  G 

71.9 

63.7 

58. 5 

154.3 

1908 

79.7 

81.2 

83.0 

76.1 

69.7 

194.9 

1907. 

70.5 

72.0 

75.0 

72.7 

67.  7 

178.3 

1906 

84.6 

83.3 

82.» 

77.3 

71.6 

202.5 

1905 

77.2 

77.0 

74.9 

72. 1 

71.2 

186. 1 

1904 

........... 

83. 0 

88.0 

91.6 

84. 1 

75.8 

204.9 

8-1.4  80.7 

80.0 

73.4 

68.5 

187.2 
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APPLE-CROP  FORECAST. 

Forecast  of  a  production  of  210,000,000  bushels  of  apples  is  made 
from  reports  of  the  condition  of  the  crop  on  August  1,  which  indi- 
cated  61.3  per  cent  of  a  normal,  compared  with  54.3,  the  average 
of  the  past  10  years.  The  estímate  of  production  last  year  is 
145,000,000  bushels,  two  years  ago  235,000,000  bushels,  three  years 
ago  214,000,000,  four  years  ago  142,000,000;  and  five  years  ago,  the 
Census  report  indicates  a  production  of  146,0Qp,000.  On  page  32  is 
givcn  a  tablo  showing,  by  States,  the  forecast  this  year,  the  estimated 
production  yearly  for  1910  to  1913,  inclusive,  and  the  mean  price  to 
producers  in  the  three  montlis  of  hcavy  marketing,  September, 
Octobcr,  and  November.  Below  is  given  for  the  United  States  and 
important  apple  States  the  Census  reports  of  production  in  1899  and 
1909,  the  forecast  for  1914,  and  estímate  of  production  in  intervening 
years. 

Apple*:  Production  1899-1914  in  Uniled  States  and  important  States;  1899  and  1909 
Census  figures;  1914  figures,  forteasts  from  condition  reports  August  1;  other  years, 
estimates  made  from  percentages  applied  to  Census  basis. 

[Uush«ls,  000  omituvl.] 


Year. 


IV»'.'.  .. 

1900... 
1901 .. , 
1902... 
1903... 
1904... 
190r» . . . 

íuort... 

1907... 

190>.  .  . 

1909.. 

1910... 

1911... 

1912.. 

1913.. 

1914.. 


I7:>,:f.is 
205.930 
135,000 
212,830 

198  oso 

233, «30 
136,220 
¡216,720 
119,56» 
!  IS.9J0 
146,122 
1 41. «141» 
214,020 
235,220 
145, 410, 
210,300 


York. 


1,422 
5.000 
2,550 
3,7*0 
4,170 
5,600 
2.SO0 
3,800 
1,950 
1,800 
3,636 
3,550 

n.yio 

5,400 
3.000 
5,500 


24,111 
47,000 
11,000 
41,000 
46,000 
55,000 
21,000 
31,000 
28,000 
19,000 

25,409 
17,000 
.T'.  ifi 
44,000 
19,500 
36,000 


Penn- 
sylva- 

Ili.l. 


Vir- 
ginia. 


24,061 
1MNN) 
9,000 

19,  a» 

1S.5O0 

25,000 
13,  .500 
17,500 
13.  m») 
14,800 
11,048 
11,600 
20. 500 
12,700 
10,200 
19,500 


9,836 

s.5no 
9.500, 
6,700 

13, 100 
6.000 

10, 100 
¿•,.500 
5.200 

vooo 

6, 104 

12,100! 

7.200 
15,000 

5,200 
12,300 


West 
Vir- 
ginia. 


7,496 
4,200 
6,100 
4,300 

:t,  soíi 

6,500 
4,800 

5.900 
2,700 
5,300 
4,225 
7,100 
7,800 

10,300 
1,000 

10,300 


Ohio. 


20,617 
13,800 
10,500 
12,700 
13,500 
14,000 
4,800 
16,000 
4,000 
6,(O0 
4,664 
5,900 
ls,  700 
10,600 
4,800 
10,500 


Mich- 
igan. 


Illi- 
nois. 


s. 

11,. MIO 

5,200 
18,000 
15,400 
K7oo 

6,300 
13,700 

9.Ó00 

7.4JOO 
12,332 

4,200 
12,300 
17,200 

V9<K» 
13, 100 


Mis- 
souri. 


9,178 
7,500 
.-,.«410 

10, 10í> 
5, 100 
6,000 
4,500 

12,1001 
1,600 
2,600 
3,09.3 
800 

10,600 
5,800 
8,200 
4,100 


6.  190 
8,300 

10.5410 

11,700 
6.200 
9,700 
6,300 

20.000 
1,300 
6.  100 
9,969 

7,600 
11.600 
19, 2(X) 

7,900 
11,700 


Ar- 
k:. li- 
sas. 


2,811 
2,900 
3,300 
4.000 
2,  400 
4,000 
3,200 
4,300 
3.000 
1.600 

2.  29.5 
2,700 

3.  «ÑU» 

5,100 

4.  <M> 

4,000 


Wash- 
inK- 
ton. 


729 
1.9.50 
1,870 
2,300 
2,600 
2,700 
2,500 
3,001) 
3,800 
3,200 
2.i.  7  2 
5.800 
3,500 
7,700 
6,900 
7,600 


Cali- 
for- 
nia. 


3,  i  vi 
3.2(10 
4,000 
4,200 
4,100 
3,900 
3.  VIO 
1,600 
4,000 
4,800 
1,931 
4,600 
4,700 
5,700 
3,000 
5,300 


PERCENTAGE  OF  APPLE  SHIPMENTS  IN  CARLOAD  LOTS. 

The  proportion  of  carloads  to  smaller  lots  in  consignments  of  apples 
was  the  subject  of  an  inquiry  made  last  month  (July,  1914)  by  the 
Bureau  of  Crop  Estimates.  A  circular  letter  was  sent  to  wholesale 
merchants  in  13  large  cities,  including  Boston  and  San  Francisco,  and 
120  replies  were  received.  These  reports  covered  1,531,000  barréis 
of  apples,  of  which  81  per  cent  arrived  at  the  cities  in  carload  lots 
and  19  per  cent  in  smaller  consignments. 
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DURUM- WHEAT  EXPORTS. 

According  to  reports  made  to  the  Bureau  of  Crop  Estimates, 
11,785,000  bushels  of  durum  wheat  were  exportad  from  tho  United 
States  during  the  year  ending  June  30,  1914,  a  docrcaso  of  about 
3,700,000  bushels  compared  with  1913,  and  tho  reccipts  of  durum 
wheat  at  five  lcading  primary  markets  amounted  to  20,625,000 
bushels,  or  about  2,000,000  less  than  in  1913.  Durum  formed  16.4 
per  cent  of  all  wheat  roceived  at  those  markets  in  tho  fiscal  year  ending 
Juno  30,  1910, 11.1  in  1911,  3  in  1912,  7.2  in  1913,  7.9  per  centin  1914, 
and  this  varioty  formed  39.3  per  cent  of  all  wheat  (oxeluding  ílour) 
exported  from  tho  Unitod  States  in  1910,  13.8  in  1911,  6.1  in  1912, 
16.9  in  1913,  and  12.8  por  cent  in  1914. 

Quotations  at  Minneapolis  show  tho  prices  per  bushel  of  Nos.  1  and 
2  durum  wheat  wero  from  1  to  4  cents  highor  than  the  same  grades  of 
Northern  wheat  for  September,  1912,  and  from  January  to  May,  1913. 
For  June  and  July,  1913,  the  prices  of  Nos.  1  and  2  grades  of  both  va- 
rieties  were  the  samo.  From  October  to  Dccember,  1912,  and  from 
August,  1913,  to  July,  1914,  tho  price  per  bushel  of  Nos.  1  and  2 
grades  of  Northern  wheat  ranged  from  1  to  4  cents  higher  than  the 
corresponding  grades  of  durum. 

Taule  G. — Durum  vheat:  Exports  from  the  United  State*  and  rereipts  at  fve  leading 
primary  markets,  during  the  years  ending  June  SO,  19 10-191 4. 


[From  reports  made  to  the  llureau  oí  Crop  Kstlirmles.] 


Item. 

Year  ondme  June  30 — 

1910 

1911 

1912 

1913 

1914 

Exported  from:  • 

BushtU. 
94S.O00 
540,  000 
5,613,000 
72,000 
27,000 
7, 72o,  000 
2,575,000 
Mó.OUO 

Bunhels. 
150,000 
362,000 

2,4*1,000 

Btukett. 

S.000 
46.000 
45,000 

BiuhfU. 

3s2,  ooo 

BushfU. 

3N9,  (100 
31S.O00 
2,44S,000 

1,216,000 

Phfladelphia  

J'ortland,  Me  

15S,  000 
123,000 

í,  56»,  000 
184,000 

11.215,000 
2,141,000 
507,000 

6,920.000 
1,56S,000 
142,000 

Total  

Received  at: 

Duluth  

St.  Louis  

1S,  345,000 

3, 274, 000 

l.tó2,000 

15.461,000 

11,785,000 

»  833,000 
21, 927, 000 
11.194,000 
*  256, 000 
«552,000 

1,151,000 
6,  S07, 000 
11,232,000 

*  242,  000 

*  332, 000 

472,000 
3,074,000 
2, 157. 000 
75,000 
52,000 

472,000 
14,419,000 
6.590,000 
«207,000 
851,000 

~  ' 

673,000 
14,215,000 
4,720,000 
«379.000 
638,000 

34,762,000 

19,764,000 

5,330,000 

22,539,000 

20,625,000 

1  Six  months,  July-December,  1909. 

*  Estimated  from  reportad  numl>er  of  carloads  by  aKsuining  an  average  of  1,200  busheb  per  car. 


SÜGAR-BEET  FORECAST. 

The  condition  of  sugar  beets  August  1  was  92.4  per  cent  of  a  normal. 
This  forecasts  a  yield  per  acre  of  about  10.3  tons.  The  actual  outturn 
will  likely  bo  abovo  or  below  this  amount,  according  as  conditions  to 
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harvest  are  better  or  worso  than  usual.  A  yicld  of  10.3  tons  on  the 
estimated  plantcd  acreage,  520,600  acres,  amounts  to  5,362,000  tons; 
but  there  is  usually  some  abandonment,  the  average  in  recent  years 
being  10  per  cent.  Assuming  an  average  abandonment  of  10  per 
cent,  there  would  result  about  4,826,000  tons  of  sugar  beets.  The 
production  in  1913  was  5,659,000  tons;  in  1912,  5,224,000;  in  1911, 
5,062,000;  and  in  1910,  4,047,000  tons. 


CLOVER  SEED  IN  OREGON. 

Within  recent  years  the  growing  of  cío  ver  for  sced  has  become 
quite  an  important  industry  in  western  Oregon.  rrhe  1913  seed  crop 
was  probably  in  excess  of  2,000,000  pounds,  and  the  greatly  increased 
acreage  in  1914  would  normally  ha  ve  largely  increased  the  total  pro- 
duction for  1914.  But  there  has  been  a  great  amount  of  damage 
from  the  clover  midge,  working  in  the  head,  and  the  elover  root 
borcr,  aífecting  the  crown  of  the  plant.  A  very  considerable  portion 
of  the  crop  intended  for  seed  will  not  be  worth  harvesting  for  that 
purpose,  and  as  it  has  been  allowed  to  get  beyond  the  proper  stage 
of  ripeness  for  hay,  will  have  very  little  valuó  for  that  purpose. 

The  damage  is  not  at  all  uniform.  Whoro  somc  fields  are  practi- 
cally  ruined,  only  a  fcw  miles  away  the  fields  generally  appear  to  be 
in  good  condition.  Quite  a  little  hulling  has  already  been  done,  and 
yields  of  six  and  seven  bushels  of  red  clover  seed  per  acre  have  been 
obtained.  The  alsike  variety  seem  to  yicld  even  better  than  the  red. 
In  Linn  County,  which  is  probably  the  hcavíest  clover  seed  producing 
comí  (y  in  tlie  State,  dcalers  estímate  that,  notwithstanding  the 
increased  acreage,  the  production  will  probably  be  not  more  than  one- 
half  that  of  lasl  year. 


TREND  OF  PRICES  OF  FARM  PRODUCTS. 

The  levcl  of  prices  paid  producers  of  the  United  States  for  the 
principal  crops  decreased  about  0.1  per  cent  during  J  til  y ;  in  the  past 
fi  years  the  price  levcl  has  decreased  during  July  0.1  per  cent. 

On  August  1  the  índex  figure  of  crop  prices  was  about  9.7  per  cent 
highor  than  a  year  ago,  but  7.0  per  cent  lower  than  2  years  ago  and 
1 .3  per  cent  lower  than  the  averag  ?  of  tho  past  6  years  on  August  1 . 

The  levcl  of  priecs  paid  to  producers  of  tho  United  States  for  meat 
animáis  increased  2.6  per  cent  during  the  month  from  Juno  15  to 
July  15,  which  compares  with  an  mercase  of  0.9  per  cent  in  the  same 
period  a  year  ago,  an  mercase  of  1 .0  per  cent  2  years  ago,  an  incroase 
of  1 .4  per  cent  3  years  ago,  and  a  decrease  of  4.2  per  cent  4  years  ago. 

From  December  15  to  July  15  the  ad vanee  in  prices  for  meat  ani- 
máis has  been  8.2  per  cent;  whereas. during  the  samo  period  a  year 
ago  the  ad  vanee  was  13.0  per  cent,  and  2  years  ago  17.9  per  cent, 
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while  3  ycars  ago  therc  was  a  decline  in  pnce  of  11.1  per  cent  during 
this  pcriod. 

On  July  15  the  average  (weighted)  pnce  of  meat  animáis — hogs, 
cattle,  shcep,  and  chickcns — was  $7.41  per  100  pounds,  which  com- 
pares with  $7.25  a  year  ago,  $6.33  two  years  ago,  $5.52  three  years 
ago,  and  $6.98  four  years  ago  on  July  15. 

A  tabulation  of  prices  is  shown  on  pagos  34  and  35. 

SUPPLY  OF  CATTLE  HIDES. 

ByGEORÜE  K.  ITolmes. 

About  one-third  of  thc  eattlo  hides  treated  in  the  leather  manu- 
faeturing  industries  of  this  country  five  years  ago  were  irnported 
from  other  countries.  In  the  meantime  the  number  of  cattle  on 
the  farms  and  ranges  of  the  United  States  has  diminishcd,  the  con- 
sumption  of  hides  has  incrcascd,  and  a  present  European  war  has 
affectcd  the  international  trade  in  hides,  so  that  the  industries  that 
tan  and  otherwisc  treat  cattle  hides  and  use  their  leather  are  facing 
uncertainties  in  the  supply  of  the  raw  material. 

According  to  the  census  report  on  the  leather  manufacturing 
industries,  20,516,332  cattle  hides.  were  treated  in  1909,  of  which 
13,764,686  were  taken  oíf  the  cattle  of  this  country,  leaving  approxi- 
mately  one-third  of  the  consumption  to  be  supplied  by  foreign 
countries.  The  cattle  slaughtcr  of  that  year,  according  to  the  census 
report  on  agriculture  and  on  slaughtcring  and  meat  packing,  was 
13,611,422,  but  this  number  did  not  include  an  apparent  150,000 
cattle  that  died  from  accidcnt  and  discase. 

The  imports  of  hides  into  this  country  are  reported  in  pounds  and 
not  in  number  of  hides,  and  no  fairly  good  estímate  of  such  number 
can  be  made,  for  thc  reason  that  the  irnported  hides  are  both  dried 
and  wet,  or  salted,  with  no  separation  in  the  report;  and  furthermore, 
the  hides  are  derived  from  many  countries,  thc  cattle  of  which  vary 
in  average  size,  and  some  búllalo  hides  are  included.  In  the  year 
ending  June  30,  1909,  thc  irnported  cattle  hides  weighed  192,252,000 
pounds,  to  use  a  round  number,  a  quantity  that  far  exceeded  the 
previous  record,  and  in  the  next  year  thc  imports  amounted  to  the 
remarkably  high  total  of  318,002,000  pounds.  Apparently  this 
resultcd  in  an  overstocking  of  the  market,  becausc  in  the  foUowing 
year,  1911,  thc  imports  fell  to  150,028,000  pounds.  For  1910  and 
1911  combined,  thc  average  yearly  imports  were  234,015,000  pounds. 
The  import  record  continued  to  be  broken  year  by  year,  and  cattle 
hides  weighing  251,013,000  pounds  were  received  in  1912,  after 
which  268,042,000  pounds  were  received  in  1913,  and  279,769,000 
pounds  in  1914. 

From  1909  to  1914  the  irnported  cattle  hides  incrcascd  45.5  per  cent 
in  weight,  and  thc  number  of  cattle  on  farms  deelined  from  61,804,866 
57071o— Bull.  615—14  3 


Digitized  by  Google 


18 


FABMERS '  BULLETIN  615. 


in  1910,  as  ascertained  in  the  census,  to  .57,592,000  as  estiroated  by 
thc  Burcau  oí  Crop  Estimates  of  the  Department  of  Agriculture,  a 
decline  of  8.4  per  cent.  It  may  be  roughly  computed  from  the  fore- 
going  figures  that  the  imported  cattle  hides  hnvo  rcached  over  two- 
fííths  of  the  consumption,  but  less  than  one-half.  The  supply  from 
foreign  countries,  thcreforc,  has  been  a  matter  oí  increasing  moment, 
indcpondcnt  of  conditions  of  war. 

As  tho  tradc  statistics  aro  expressed,  thc  various  countries  that  sup- 
ply hides  to  tho  United  States  often  vary  mueh  in  importancefrom  yoar 
to  year.  Tho  reason  for  this  is  largely  a  roundabout  and  hulirect 
transportation  in  thc  ships  of  tho  United  Kingdom,  Gormany,  Franco, 
and  other  countries.  According  to  the  record  in  this  country,  25  por 
cent  of  tho  weight  of  hides  imported  in  1913  carne  from  Argentina, 
15.5  per  cent  from  Canadá,  1 1  por  cent  from  México,  8.5  por  cent  from 
Europcan  Russia,  7.5  per  cent  from  France,  3.7  per  cent  from  Ger- 
many,  3.2  per  cent  from  thc  United  Kingdom,  2.7  per  cent  each  from 
Uruguay  and  the  Netherlands,  2.6  per  cent  from  Belgium,  2  per  cent 
from  Colombia,  1.7  per  cent  from  Venezuela,  1.1  per  cent  from  Cuba, 
and  comparativoly  insignificant  quantitics  from  other  countries.  The 
countries  mentioned  aupplied,  on  the  face  of  thc  record,  about  nine- 
tentbs  of  tho  imports  of  cattle  hides. 

Tho  cattle  hides  that  carne  from  Belgium,  France,  Germany,  Euro- 
pean  Russia,  and  the  United  Kingdom  in  1913  wero  25.5  per  cent  of 
the  total  imports  of  hides,  and  about  one-ninth  of  the  consumption. 
Thoso  fractions  would  bo  largor  if  all  tho  cattle-hide  imports  carried 
in  the  ships  of  the  countries  mentioned  could  be  stated.  (See  Table 
7  for  details  of  statemont  of  imports  of  cattle  hides  from  principal 
countries  from  1909  to  1914.) 

Ta  ble  7. — Imports  of  cattle  hides  into  the  United  States,  by  principal  countries  /rom 

uhich  consigned. 

[From  Burcau  of  Foreign  and  Domestic  Commerce.  000  omltted  from  pounds  of  importa.] 


Country  and  poriod. 


All  countries: 

July  to  J  toe.,  calendar  year 

proooding  

Jan.  to  Juuc  


Total  fiscal  yoar. 


Fiscal  ycar  cnding  June  30— 


1'JiM 


Pound». 

87,862 
104,390 


Argentina   49,236 

Belgium   7,823 

BrazU   1,704 

Canadá   31,236 

Colombia   4,380 

Cuba   7,548 

France   14,124 

Germany   3,447 

Italy   3,934 

M  i  \  ico   iH.friO 

Netherlands   3,S.">S 

Russia,  European   J«  ■-"> 

United  Kingdom   9,907 

Uruguay  ,  13,495 

Venerada   5,806 


1910 


1911 


1912 


Pounds. 
174,655 
143,349 


Poundt. 

78,620 
71,508 


318,004  |  150,128 


19.20.-i 
2,007 

•29,  ^2^ 
5,501 
ti.os:, 

16,672 
6,0W» 

32,789 
»t207 
6,3(3 

i:..ir..] 

27,<i.s6 
5,708 


41,971 
3,495 
400 

29, 4M 
5,809 
3,752 
9,939 
2,746 
1,964 

22.799 
3,462 
107 
1,689 
5.290 
4,445 


Poundt. 
99, 142 
151,871 

251,013 


«3,««2 
9.0..5 

714 

29,770 
6,304 

15,574 
7,247 
•I ,  <yi 

2\  10:! 

i,.:,  mi 

9,2-/2 
10. '.«4 
5, 556 


1913 


Poundt. 
151,659 
116,383 


208,042 


07,042 
7,106 
1,744 

41,608 
:..  i'¿ 
2,840 

20,102 
7S7 
2,412 

29,500 
7,271 

22,906 
8,589 
7,245 
4,471 


1914 


Poundt. 

107, 182 
172,587 


279,7f.9 


Porcont- 
age  oí 

u>tal  in 
1913. 


100.0 


25.0 
2.6 
.7 

15.5 
2.0 
1.1 
7.5 
3.7 
.9 

11.0 
2.7 
8.5 
3.2 
2.7 
1.7 


Google 


THE  AGRICULTURA!.  OUTLOOK. 


19 


Apart  from  such  changos  as  may  be  mado  in  the  world's  supply  of 
cattle  hides  by  tho  European  war,  changos  in  tho  distribntion  of  that 
supply  may  bo  oxpected.  Statcmonts  of  the  exporta  and  importa  of 
cattlc  hides  from  and  to  principal  countrics  in  1912  may  be  found  in 
Tablea  8  and  9.  To  tho  total  exporta  of  all  countrics,  Argentina  con- 
tribu ted  18.9  per  cent  in  1912;  British  India,  9.9  per  cent;  Germany, 
8.7  per  cent;  Russia,  S.6  per  cent;  Brazil,  6.2  per  cent;  France,  6.0 
per  cent;  the  Netherlands,  5.0  per  cent;  Uruguay,  3.7  per  cent; 
China,  3.4  per  cent  (buffaloes) ;  Austria-Hungary,  3.3  per  cent;  Italy, 
2.7  per  cent;  México,  2.5  per  cent;  tho  United  Kingdom,  2.4  per  cent. 

Some  of  those  countries,  howcvcr,  exported  great  quantities  of 
cattle  hides  that  they  had  imported.  In  the  world's  import  trade  in 
cattlo  hides  in  1912  the  share  of  Germany  waa  22.5  per  cent;  the 
United  States,  21.8  per  cent;  Belgium,  12.9  per  cent;  Franco,  8.2 
per  cent;  the  United  Kingdom,  7.6  per  cent;  Rus3Ía,  5.5  per  cent; 
Austria-Hungary,  5.0  per  cent;  the  Netherlands,  5.0  per  cent;  ltaly, 
3.2  per  cent. 

Upon  subtracting  the  exports  of  cattle  hides  from  the  importa  for 
principal  importing  countries  for  1912,  it  appears  that,  while  Germany 
imported  a  greater  quantity  of  hides  than  any  other  country,  the 
United  States  being  next  in  order,  the  exporta  from  Germany  were 
so  much  greater  than  those  from  tho  United  States  that  the  net  im- 
porta of  this  country  far  exceed  those  of  Germany  and  are  much  more 
than  those  of  any  other  prominent  importing  country.  Although 
Austria-Hungary,  Belgium,  France,  Italy,  the  Netherlands,  and  the 
United  Kingdom  figure  largcly  in  the  export  trade  in  cattle  hides,  in 
roality  they  are  all  countries  of  deficieney,  and  their  national  con- 
sumption  depends  on  foreign  countries  for  a  large  contributiou. 

In  the  absenco  of  an  increasc  in  the  world's  supply  of  cattle  hides, 
it  is  evident  that  the  supply  of  the  United  States  from  foreign 
countries,  under  European  war  conditions,  is  subject  to  diversions  and 
interruptions.  A  great  portion  of  the  importa  have  come  in  tho  ships 
of  other  countries,  and  some  of  the  more  prominent  of  those  countries 
aro  unable  to  continuo  the  servico.  Jf  the  United  States  or  other 
countries  supply  a  substituto  service,  cattlo  hides  will  continué  to  be 
imported,  presumably  at  least  in  usual  quantities  and  as  required. 
Indeed,  assuming  that  war  conditions  in  other  countries  aro  reducing 
the  consumption  of  cattlc  hides  in  those  countries,  at  least  for  reexport 
in  manufactured  goods,  it  follows,  in  the  absenco  of  a  diminution  in 
the  world's  supply  of  cattle  hides,  that  a  largo  share  of  the  supply 
may  be  available  to  the  United  States  if  the  means  of  ocean  transpor- 
taron are  suificient. 
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Table  8. — Exporte  of  cattle  hides from  principal  countries  in  1912. 
[Yearbook  of  the  U.  S.  Department  of  Agricultura;  000  omitted.] 


Country. 


A  rg  entina  

A  ustria-H  tinpary 
Brazil. 


British  India  

BritLsh  South  Africa  

China  (huffalo)  

Chosen  ( Korea)  

Cuba  (1911)  

Egypt  (1911,  including  eamel). 

Fninc©  (large)  

Germany  

Italy. 


líexfoo  

Netherlands  

New  Zealand  

Peni  (1911)  

Russia  (large  and  small  hides)  

Singapore  (1911)  

Spain  (unclassifled)  

Sweden  (1911)  

Switzerland  

United  Kingdom  

United  S  ta  tea  

Uruguay  (1910)  

Venezuela  

Other  countries  (including  buílulu). 


A 11  countries  (including  buffalo) . 


Total. 


Quantity. 


Pound». 

242,993 
42,  MU 
7'.'.  927 

127,446 

20,595 

43,920 
4,448 

14,  218 
c,,svi 

77.  vis 
111,671 
35, 203 
32,635 
64,649 
4,544 
4,461 
lin.614 
5,111 

2\  5v» 

15.  v.C 
30,447 
20,514 
48,045 

7,420 
9S.510 


1,287,657 


Per  cent 
of  total. 


ls.9 
3.3 
6.2 
9.9 
1.6 
3.4 

.4 
1.1 

.5 
f..  o 
8.7 
2.7 
2.5 
5.0 

.4 

.4 
S.O 

.4 

.6 
2.2 
1.2 
2.4 
1.6 
3.7 

.6 
7.7 


100.0 


Dried. 


Pound». 
t»í»,  -**".«* 
8,253 
16,316 


21,645 


2\06ó 


16,060 


Wct,  or 
salted. 


Pound». 
173,524 
34,  593 
63,611 


43,004 


521 


29.4S5 


Table  0.  -Tmporls  of  cattle  hides  into  principal  countries  in  1912. 
[Yearbook  of  the  U.  S.  Department  of  Agricultura;  000  omitted.] 


Country. 


Austria-ITungary  

Bel  g  i  uní  (wet)  

British  India  

Finland  (1911)  

France  (large)  

Germany  (including  buffalo)  

Greece  (unclassifled)  

Italy  

Japan  

Netherlands  

Norway  

Portugal  

Roumania  (1911,  including  buffalo)  

Russia  

Singapore  (1911,  unclassifled)  

Sweden  (1911)  

United  Kingdom  <  including  calf  skins ) 

United  States  (including  buffalo)  

Oiher  countries  (including  búllalo)... . 

AU  coimtríes  (including  buffalo) 


Total. 


Quantity. 


round». 

72,883 
W>,  Un 
21,174 
7, 123 
lis.  57* 
325, 16? 
5,257 
46,517 
5,674 
72, 321 
15, 189 
7,576 
8,629 
79,773 

7.  sr> 

23.  M 5 
110.615 
314,478 

16,892 


1,445,642 


Per  cent 
of  total. 


5.0 
12.9 
1.5 

.5 
8.2 
2-'.  5 

.4 
3.2 

.4 
5.0 
1.1 

.5 

.6 
5.5 

.5 
1.8 
7.6 
21.8 
1.2 


100.0 


Dried. 


Pound». 

37,877 


3,  1S6 

88,"52Í' 


35.791 
3, 475 
7.3I»s 


6,861 
"Í8.5ÍÍ 
'ÍÓ7,24Í 


Wet,  or 
sal  tel. 


Pound». 

35,  a» 
186,116 


3,937 

"¿Vi"  641*1 


88,080 
11,714 
178 


72,912 
""5,334 
*  207^ 237 
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No  increasc  in  the  world's  supply  of  cattlc  hielos  from  incrcased 
production  would  seem  now  to  be  indicated,  without  a  slaughtcr  of 
breeding  stock.  Thc  herds  of  the  principal  surplus  countrics  are 
about  stationary  in  numbers.  While  they  are  gradually  increasing 
in  Canadá,  New  Zealand,  and  Uruguay,  a  stationary  condition  or 
diminishing  tendeney  exists  in  Argentina,  Australia,  Cuba,  México, 
Russia,  and  thc  United  States.  Table  10  may  be  examined  for  an 
understanding  of  the  drift  of  cattlc  production  in  principal  surplus 

liido  countrics  and  thc  United  States. 


Tabi.e  10.— Xumber  of  cattlc  in  sclccted  counlries  al  a  certuin  daU  in  apecijud  yairs. 
[Cattlc  not  on  íarms  and  ranRcs  included  íor  some  countrics,  uniíornily  for  all  ycars.] 


Country  and  year. 


ARGENTINA. 


1888.. 
1895.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 


AUSTRALIA. 


1890  

1894  

1895  

1897  

1899  

1900  

1902  

1905  

1900  

1907  

1909  

1910  

1911  

1912  


Numbcr  of 

CUttkí. 


21,901, 
21,701, 
29,110, 
27,824, 
28,827. 
2K,  ~m. 
29,  Oír.. 
28.500, 


057 
52*3 
025 
509 
900 
1CS  I 

oco  ¡ 

000  | 


10,290. 

12,311, 

11,707. 

10,832. 
9,045, 
8,640, 
7,002. 
S.52H, 
9.349. 

10.128. 

11.010. 

11.744. 

11.828. 

11.577, 


913 
017 
488 
457 
090 
225 
742 
3.31 
409 
480 
391 
714 
9M 
259 


30.705,000 


RRAZTL. 

Lat^st  and  best  estí- 
mate  

CANADA. 

1891  '  4.120.5SO 

1901   5.372.504 


Country  and  year. 


CANA  DA — Contd . 

1911  

1912  

1913  

COLOMBIA. 

1890  

1909  

CURA. 

1891  

1895  

1899  

1000   

iy  i o. 

1912  

MEXICO. 

1902  

NEW  ZEALAND. 
1891  

1890  

1897  

1901  

1902  

1903  

1904  

1905  

1900  

1908  

1911  


Numbrr  of 
cattle. 


0,533,430 
0.431,  Mil 
0,050,121 


3,405.000 
4.000.000 


2,455,78* 
2,485.7(0 
370, 050 
2. 5<  ¡0,870 
3,212.087 
2,829.553 


5.142.457 


788,919 
1,047,901 
1,209.105 
1,301.784 
1,460.003 
1,593.547 
1,730.850 
1,810.930 
1.851.750 
1,773.320 
2,020.171 


Country  and  year. 


PARAGUAY. 


1899. 
1902. 
1908. 
1912. 


RU&SlA,  EUROPEAN. 


1890.... 
1900.... 
I90S.... 
1910.... 
1911.... 


UNITED  STATES. 


1890,  Jime  1... 
1900,  June  1... 
1910,  Aprill5. 

1911  

1912  

1913  

1914  


URUGUAY. 


1900. 
1908. 


VENEZUELA. 


Numbcr  of 
cattlo. 


2.283.000 
3,104,453 
5.500.000 
3,500.000 


28.541,400 
34.483.900 
32.139.378 
34,015.715 

33.290,223 


51.303,572 
07.719,410 
01.HO3.806 
00.502.000 
57.959.000 
50. 527.000 
57.592,000 


0,827.128 
8.192.002 


1909   0.000,000 


The  diminishing  marketings  of  cattlo  sinco  1007,  and  especially 
sinco  1010,  in  Chicago,  Kansas  City,  Omaha,  St.  Louis,  Sioux  City, 
St.  Joseph,  and  St.  Paul,  tell  the  tale  of  a  diminishing  hide  production 
in  this  country.  As  Table  11  shows,  the  number  of  cattle  received 
at  those  markets  in  1900  was  7,170,344,  and  the  number  steadily 
increased  to  9,500,710  in  1007.  Thero  was  a  marked  decline  to 
8,827,360  cattle  in  1908,  followed  by  a  gain  in  the  next  two  ycars, 
but  since  the  marketing  of  9,265,408  cattlo  in  the  citios  namod  in  1 91 0 
the  decline  has  been  rapid  to  7,904,552  cattle  in  1913.  During  tho 
first  half  of  1012  the  receipts  of  cattle  at  these  citios  wero  3,268,228; 
of  1013,  3,324,201;  and  of  1914,  2,994,501  cattle. 
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Table  11. — Marketing*  of  eatlle  and  calves. 


[Combined  rcccipts  at  Chicago,  Kansas  City,  Omaha,  St.  Louis,  Sioux  City,  St.  Jmoph,  and  St.  rsul.l 


i  ear. 

Nuraber. 

Year. 

Number. 

Cattle. 

Calves.' 

Cattle. 

Calves.1 

7,179,344 
7,708,839 
8,375,408 
8,878,789 
8,690,699 

1304,310  > 
*  356,952 
517,702 
550,559 
513,034 

4  30, 639 
796,793 
«34,781 
854,687 
8C8,5f>4 

1910  

9,265,408 
8,768,456 
8,159.888 
7,904,552 

981,309 
975, 176 
909, 526 
740,662 

191 1  

1904  

1905  

Jan.  to  Juno: 

1912  

3,268,228 

477,465 
371,062 
345, 783 

1906  

1907  

9,.r>90.710 
8,827.360 
9,IS9,312 

2,994,501 

190S  

» lícceipts  ;it  Chicago.  Knnsns  City,  St.  Joseph,  St.  Paul.nnd  Sioux  City.   No  returns  for  Omaha  und 
St.  I.otiis. 
»  No  data  for  Swnix  City. 


The  trend  of  tho  calf  slaughter  in  this  country,  which  has  been 
regarded  as  oxccssivo  in  recent  years,  is  shown  in  Tablo  11  by  the 
receipts  of  calves  at  the  seven  cities  mentioned  from  1900  to  1913  and 
during  tho  first  half  of  1912,  1913,  and  1914.  From  1902,  when 
517,702  calves  were  received,  the  receipts  increased  to  981 ,309  in  1910, 
or  nearly  doubled  in  eight  years..  The  decline  during  the  three  years 
since  1910  has  been  more  marked  than  the  increase  during  tho  three 
years  preccding.  During  tho  first  half  of  1914  the  receipts  of  calves 
at  the  seven  cities  were  only  about  two-thirds  of  the  numbor  in  the 
first  half  of  1912.  While  farmers  may  be  raising  more  calves  to 
maturity,  it  may  be  truc  on  the  other  hand  that  fewer  calves  are  born. 

Apparently,  the  leather  industries  in  this  country  may  reckon  on  a 
diminishing  supply  of  cattle  hidcs  from  tho  United  States  for  presen t 
purposes,  and  will  need  to  depend  on  a  redistribution  of  tho  world's 
supply  in  international  trade,  not  only  for  any  increase  of  inmorts 
but  to  ]>revent  a  groat  decrease. 


Tho  Fruit  Oommissioner's  Branch  of  the  Canadian  Department  of 
Agriculturo,  undor  dato  of  Jury  13,  1914,  roports  that  the  1914 
Canadian  applo  crop,  from  current  indications,  will  be  abovo  avorage, 
and  one  that,  with  proper  attontion  given  to  distribution  and  mar- 
keting, will  return  to  tho  growors  satisfactory  figuros. 

On  April  1,  1914,  thero  were  in  the  United  States  postal  service 
43,068  rural  freo  delivery  routes  with  a  total  length  of  1,045,903  miles, 
and  12,090  "star"  routes  having  a  total  length  of  154,427  miles; 
heneo  more  than  1,000,000  miles  of  country  roads  are  traversed  regu- 
larly  by  United  States  mails. 
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Table  12. — Corn  and  wheat:  Condition,  forera st,  and  prive  of  curn,  and  price  ofall  wheat, 

Aug.  1,  1914,  wüh  compamons. 


Corn. 

♦ 

A 11  wheat. 

State 

Condi- 
tion 
Aug.  1. 

Foreeast  írom  con- 
dition. 
• 

Final  eslimates. 

Price  Aug.  1. 

Price  Aug.  1. 

i 

ti 

ti 

>, 

*■  v2 

~f 

e¿ 

es  a*. 

*e 

T 

ñ 

.■ 

•— * 

10-} 
ave 

1 

y— 

a. 

5-y 
ave 
1909 

'w ^ 

O 

T—t 

O 
<-* 



f-t 

ca 

1-1 

2 

>n  « 

P  c 

/  .<*. 

liusheL*  • 

Ru<thfbt  i 

Jinfhcin.1 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

m  «-      •   _ 

&S 

(530 

826 
***** 

608 

ti94 

H6 

75 

81 

KX) 

117 

Now  Hampshlre  

87 

S!) 

S77 

840 

S14 

9t>7 

83 

72 

78 

88 

X» 

1,822 

1,802 

1,665 

1,792 

81 

74 

78 

110 

101 

115 

00 

8>) 

2  160 

1  944 

2,041 

91 

80 

83 

Rhode  Island  

^{ 

«V, 

430 

416 

402 

430 

108 

100 

98 

84 

91 

2,613 

2,707 

2, 348 

2. 755 

79 

73 

79 

m 

82 

20. 131 

19,' 673 

15Í  020 

18, 082 

80 

71 

»»•» 

88 

93 

101 

New  Jersey  

93 

87 

10,S77 

9,710 

10,  S62 

10,157 

79 

73 

78 

89 

100 

105 

90 

87 

61,227 

58  549 

57, 057 

56,524 

81 

73 

77 

85 

ss 

<" 

o/ 

88 

-  OCR 

A*  OíVK 

o,  ¿un 

6,089 

un 
su 

76 
,6 

84 

00 

8» 

24, 193 

22, 237 

22, 110 

22, 211 

77 

67 

76 

84 

04 

X  *■  •  *í   • 

x¿ 

87 

4o,  «w 

44, 644 

.Ti ,  4S<1 

46.959 

\)¿ 

Sí 

VI 

92 

100 

West  Virginia  

76 

89 

19. 471 

19, 8(53 

22, 692 

20. 137 

90 

77 

86 

90 

98 

106 

T             *  \  _     f%               _  1  f  ._ 

XJ 

87 

51  767 

49  SSl 

55  282 

47.884 

100 

93 

97 

91 

1  m 

IUW 

South  Carolina. 

7(3 

85 

33^022 

35  629 

38, 512 

31,564 

99 

96 

100 

110 

1 1 A 
110 

1 0-1 

IM 

18 

88 

55, 501 

55, 29s 

63. 023 

53, 482 

98 

98 

99 

112 

114 

123 

76 

87 

8,366 

8,146 

10,125 

8, 628 

95 

95 

96 

SO 

85 

137,. 592 

146. 306 

146,250 

154,651 

74 

62 

68 

79 

te 

VH 

*'i7 

\ji 

85 

1441  212 

XtVf  film 

189  448 

176  400 

lSíi.900 

72 

61 

78 

ni 

Ql 

83 

OHQ  171 

376  OI  r> 

282  150 

306,883 

72 

61 

64 

t  i 

W 

r  

80 

60  387 

63  822 

56  112 

t"'l  LÍA 

54,829 

71 

«JO 

60 

w 

81 

85 

94 

«ir  :  ■  

92 

83 

66,  470 

02,730 

66,825 

56, 346 

67 

59 

05 

85 

.83 

96 

na 

84 

90,566 

S2, 426 

96,000 

76,584 

58 

02 

58 

8» 

wn 
oU 

US 

84 

VM\  "141 

404,796 

352, 236 

Vt  X 

rvl 
crl 

i  *  j 

78 

88 

Missouri  

80 

ton  ruv) 

200,859 

i  n 

71 
/  I 

-o 

t  z 

70 

87 

87 

82 

13,057 

12,60" 

10,800 

6,938 

61 

.53 

63 

81 

76 

95 

78 

85 

74, 749 

85,494 

67,320 

60,509 

60 

50 

58 

SO 

92 

SO 

10*»  líOft 

111   1  »-vA 

104, 878 

Oí 

^0 
o"j 

l\ 

81 

Kan  sus  

-A 

1  T 

72 

11/3  A7« 

129,  700 

77 

66 

fis 

75 

84 

85 

*  \»f  *t*t* 

Ti 

92, 543 

01 

-II 

1  u 

sn 

i  ■! 

85 

94 

Tennessee  

70 

Sí» 

69,178 

77.720 

68, 675 

80, 767 

í« 

76 

83 

.St) 

90 

99 

«9 

86 

44,593 

48,372 

55,360 

49,107 

100 

89 

94 

lis 

108 

113 

l\Q 

83 

Vi  JAS 

«J\J,  filo 

51 , 103 

asi 

90 

100 

108 

72 

83 

36, 252 

42, 798 

41.800 

35. 131 

90 

84 

83 

100 

64 

75 

115, 154 

138,611 

163,200 

120,286 

88 

69 

79 

70 

83 

96 

42 

70 

50,274 

73.744 

52, 250 

75, 412 

75 

63 

69 

6S 

70 

84 

58 

82 

36,236 

40,  S17 

47, 025 

4S,  439 

89 

78 

84 

71 

82 

95 

Montana  

91 

87 

1,081 

1.001 

SS2 

533 

77 

111 

70 

70 

92 

S3 

Só 

480 

527 

493 

268 

100 

40 

75 

10! 

82 

106 

97 

84 

10,979 

10,644 

6,300 

6,409 

71 

51 

72 

76 

72 

94 

99 

84 

2,043 

502 

1,572 

1,838 

79 

71 

99 

94 

76 

107 

95 

87 

607 

476 

457 

125 

118 

108 

95 

100 

104 

Utah  

97 

92 

366 

359 

340 

254 

75 

67 

85 

72 

74 

87 

97 

95 

31 

34 

34 

29 

115 

109 

86 

90 

109 

Idaho  

SO 

92 

005 

585 

448 

362 

82 

77 

85 

71 

73 

81 

Washington   

89 

90 

993 

972 

952 

800 

70 

76 

85 

¡}} 

73 

81 

Oregon  

so 

91 

627 

634 

598 

542 

67 

82 

100 

i  i 

75 

87 

California  

93 

88 

2.2S8 

2,386 

1,815 

1,745 

82 

81 

87 

90 

91 

100 

United  States.... 

:74.  S 

1 

81.9 

2,634,214 

2,916,572 

2,416,988 

2, 708,334 

70.  S 

05.4 

70.  G 

70.5 

77.1 

91.1 

1  Thousands  (000)  onutted. 
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Table  13. —  Winter  and  spring  vheat:  J'rcliminary  estímate  of  production  o/ uinter  wkeat; 
condüion  emd  /oréeos t,  Aug.  1,  1914,  o/  ttpreng  vheat,  teith  eom parisons . 


State. 


Maine  

Verinont  

New  York  

New  Jersey  

Pennsylvauia... 

De-laware  

Maryland  

Virginia  

WeU  Virginia... 
North  Carolina.. 


W Inter  wheat. 


Yield 
per 


Ti 


I 


¿i 


,1 


Final  estímate*. 


I 


Bu. 


22.  o 
18.0 
18 


Bu:  Bu.i 


Bu.i 


1N.7 
17.4 
16.9 


20.5  16.0 
21.5  10.  7 
14.0  11.!) 
15.  o  12. .') 

11.5  9.6 


8outh  Carolina  11.5  9.5 

(Jeorsia  112.0  9.  * 

Ohio  lis.  5  15.5 

Indiana  ¡17. 4jl5. 1 

Illinois  1S.S  15.  (i 


Michigan  

Wlsconsln  

Minnesota  

lowa  

Missouri  


North  Dakot»  

South  l>akota  

Nebraska  

K ansas  

Kentucky  


20.0  15.4 
21.5  18.8 
19.5! 


21.0 
17.0 


20.»; 

13.  « 


14.0 

lo.a 

50.5 
16.  5 


18.  1 
13.4 
12.1 


Tennessee  1 15. 0.10 

A  Inhuma  Il.í.u  10.0 


MLssLssippi. 

Texas  

Oklahoma. 


13.0  li  s 
.  13.011.» 
.  19.0  11.5 


........ 


Montana 

Wvuminj»  24.0.20.9 

Colorado  '25.0  23.3 

New  México  25.o'a>.y 


13. 
23.0 


10 

27. 3 


Ariiona  ,28.0,28.8 

Utah  1*25. 0  22. 4 

Nevada  

Idaho  


Washington. 

Oregon  

California. . . 


United  States.. 


29.0  24.3 
27. 5  27 
I 

27.2  20.3 
22.0  22.1) 

18.3  14.8 

I9.l'l5.0¡ 

I  I 


8,100 
1,422 
23,878 

2,337 
13, 1581 
10,  noo' 
3,540: 
7,020 

920 
l,0so! 
38,  665! 
43.  239 
48,  4291 

17.  5*0! 
1 ,  H2X| 
NOO  . 
10, 3  Oí 

43,  m 


2 


Bu.i 


7,614 
1,232 

21, y  15 

1,971 
10,355 

y,*i5 

3, 170 
6,592 

803 
1,638 
38,456 
42,000 
44,374 

1»,  104 
1,778 


10,897, 
40,  «5j 


6.800 
1,408 
21,802 

1,638 
K,  1 13 

10,(j08! 
3,055* 
7.07* 

972 
1,70^ 
35, 100 
39, 775 
41,888 

12,770 
1,749: 
810! 
10.530 
39,586 


960 
«0,271 
1 02,075 
12,202 

10,635 
4Üí<] 
13' 
H.OW 

4»i,  83.y 

l,4ix¡ 
11,0*3] 
984 1 
4,850 
1,050. 

808 
5, 575 

522 
9,322] 

I 

32, 007 
13.084 
7,400 

075,  115 


68,238 

151, 050 
10, 980 

9,166 
3S0 
13 

14.282 
43,  138 

1,2*49 
13,270 
1,194 
5,  457 
1,041 

903 
5,914 
445 

9,  823 

32, 032 
15,227 
7,94fi 


900 
58, 125 
86,515 
9,860 

8,400 
374, 
141 
13,650 
17,500 


1,313 
12,288' 
1,000 
•».220i 
051 

I 

928 
4,600 

368! 
8,494 

32, 400 
12,305 
4,200 


701 
1,3-82 
29,238 
30,668 
33, 040 

14.220 
1,591 
*  810 
0, 272 

31,048 


I 


»  900 
45, 392 
73.676 
9,037 

7,718 
297 
59 
8.803 
17,224 


1 

1  1 

I 

 !•;:•:::: 

.... 



■ 

 i  

87 
80 

so 

83 
80 

1,783 
45,148 
4,978 

1,869 
62,000 
5,602 

1,916 
67,230 
5,805 

1,719 
59,859 
5,548 

M 
<;•* 

70 

79 

76  88,513 
7n  36,013 
78      4, 130 
03  S22 

95,871 
48, 17»¡ 
5,  123 
N57 

78, 855 
33,075 

00,231 
38, 768 
3,687 
618 

999  

7,03fV  85 
054  80 
3,762¡  94, 
98 

642,  85 

3,311  97 

817'  98 

8,600.  92 

24.609  S9 
12,955  80 
7.047!.... 


87  10,210 

89]  1,320 

8,5  7,442 

86'  760 


10, 800 
1,476 
7,391 
760 


90 
95 
97' 
90 


1,979 
820 
5,003 


82  22,540 
83 !  3,349 


8,385  5,618 

1,250  1,019 

5,460  5,266 

570  477 


1,979 
812 

5,686 

21,819 

3,382 


1,820 
713 

5,000 

20,900 
3,412 


652,975  523,561   441,212  75.5,80.1   230,120]  274, U03  239,819 


I 


245,479 


i  Tbuusaiids  (Oí*))  umitted. 


» 1913  only. 
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Table  14.— Oats  and  barhy:  Condition,  forecast,  and  pricc,  Aug.  1,  1914,  uith 

compansons. 


Oats. 


State. 


Maine  

N  o  w  Hnmii- 

shiro  

Verraont  

Massachusetts. 
Rhode  Island . 

Connecticut... 

New  York  

New  Jersey . . . 
Pennsylvania. 
Delaware  

Maryland  

Virginia  

West  Virginia. 
North  Carolina 
South  Carolina 

O 

Fl 

Ohio  

Indiana  

Illinois  

Michigan  

Wisconsin  

Minnesota  

Iowa  

Missouri  

North  Dale  ota 
South  Dakota 

Nebraska  

Kansas  

Kentucky.... 

Tennessee  

Alabama  

MissLssipp!. . . 

Louisianu  

Texas  

Oklahoma.... 
A  rk&nsüs . .... 

Montana  

Wvomlng  

Colorado  

New  México.. 

A  rito  na  

Ctah  

Nevada  

Idaho  

Washington.. 

Oregon  

California  


Condi- 
tion, 
Aug.  1. 


93  . 

Vi 

ó 


P.c. 
9S 

95 

83 

92 
89 
91 

83 

70 
56 
52 
72 
77 


P.c. 
95 

92 
92 
91 

89 

89 
88 
86 
88 

86 

87 
83 
87 
83 
83 


71 
04 

70 

91 
83 
75 
84 

84 
74 
80 
87 


73 
85 
SV 
84 
02 

80 
78 
88 
86 
97 

98 
93 
100 
94 

94 
91 

87 
93 


United  Statf«sj79.4 


Forecast  írom  | 
condition. 


78  86' 
81 


84 

so! 

77 

83 
85 
83 
84 
73 

77 
80 
75 
66 

77 

83 
84 
82 
81 
73 

67 
77 
88 
91' 
87 

I 

84 

94, 
96. 
95: 


90 

89 
85 


Bush.i 
5,596 

445 
3,147 
321 
56 

374 

39,450 
2.195 
32,001 
89 

1.008 
2,621 
1,602 
3,594 
7,291 

7,912 
048 
51,335 
40,212 
125,815 

52,389 
77,987 
92,340 
159. 403 
24,80» 

71.070 
41.595 
67,063 
56.532 
2,903 

5,580 
6.802 
2.852 
1.070 
25,215 

31.406 
5.568 

23,320 
8.533 

13, 402 

1,999 
335 

4,404 
508 

14,824 
14.324 
12,667 
8.389 


Bush.i 

5,539 

425 
2.9G9 
297 
56 

345 
38,384 
1,965 
30,474 
89 

993 
2,714 
1,724 
3,445 
7,168 

7,912 
648 
50,642 
40,841 
120,748 


1.153,240 


Prlce, 
Aug.  1. 


es  . 


Bush.i  \Ct*.  Cts. 
5,029    60,  60 


IT' 


51,571 
84,854 
110,656 
172.318 
24,990 


74,083 
49,  S66 
67.341 
54.801 
2.846 

5.516 
0.792 
2,927 
1.066 
28,616 

32.467 
5.51S 

25. tOI 
8,906 

10,397 

1,880 
338 

4.419 
518 

15. 136 
14.517 
13.628 
8.Í69 

1,197.105 


430 
2,869 
284 

57 

342 
39.6S1 
1.990 
34,404; 
119 


1.285' 
3.839, 
2,558! 
3,740 
7,053 

I 

7,810 
701 
65,129 
54,666 
144,625 

47,021 
74,644 
96,426 
166.070 
29,307 

57,063 
37,0271 
51.828. 
39.612Í 
3,422' 

6.126 
5. 157 
2.140 
746 
22,651 

18.467 

4,569' 
1S.S78' 

6.399 
10,397 

1,415 
242 

3,825 
376 

14.061 
13. 493 
12,906 
6,624 


cv  00 

56  59 

56  60 

51  62 

50*  58 

49  54 

47,  53 

48  53 

45!  51 
I 

51 ;  51 

50,  56 
52 

57. 


35 
51 

35 

;.s 

42 

;>:> 
55 
41 
57 

33 
37 
36 
4« 


liarley. 


Condi- 
tion, 
Aug.  1. 


09  . 


P.c.  P.c. 
95  92 


5S 
63¡ 
65'  67 


3S1  46 

37:  45 

31  ¡  39 

31  36 
38  40 

32  43 
3l!  40 

31  ¡  37 

32  41 

50  52 

1 

49  51  ¡  90 

62  671.... 

01  65  

60  00'.... 

41.  44  85 


.',ri 

02 
63 
57 
65 

48 
51 

50 
55 


89 
90 


62  69  ... . 

67;  73|.-.. 

36  43;  79 

35'  37  80 

35  37  S5 


90 
86 
80 

80 
77 

85 
82 
S8 


40  SS 
54.. 
50'  85 
02¡  90 


90 

98 
90 
99 
96 

96 
93 
93 
96 


1 . 131 .175  36.  7  -'2. 8  *5. 3  S2. 1  £02,  CC0 


'.ii 
92 


90,  89 


861  S9 


8ó  90 
85 1  91 


Forecast  írom 
condition. 


9 
< 


147 

367, 


3 


140 

26 
362 


2,025      1,947  2,081 


J  .i. 


*  ta 
«5  es 

®  OI  fl 


Price, 
Aug.  1. 


Bush.i 
118 

25 
372 


175 


106 


139, 
280! 


144 

274 


179 


121 

263 


85 
85 
89 

86 
86 

82 
s7 
s:i 

78 
79 

>■ 
62 
87 

86 


1.0O2.  982 
200  211 
1.520  1,566 


2.309 
19,752 
33.623 
10,356| 
92 

29.172¡ 
19.426, 

2.6S9! 

5,314 
78 


2.346 
20,066 
35,366 
10,714 
105 

30.830 
22, 138 
2,837 
5,304 
79 

52 


70, 


70 


224 
197 


90 
91 

89 : 

85 ' 
92 
95 
97 

93 
891 
90 


2,070 
441 
3,955 

141 

1.305 
1,362 
512 

7,779 
7,194 
4.255 


83  44,415 


218 

is; 


2,:m 
404 
3,987 

137 
1.3S0 
1,370 

522 

7.887 
7. 237 
4.153 
45.803 

211,319 


Cl*. 
95 

90 
85 

90 


06 


r..-> 


70 


S 

S  9 


89 

92 
89 


064  ,  52 
242  44 


2,216, 
21,3511 
34.044 
12, 395 1 
1401. 

22,700 
17.368 
1.981 
2,921 
76 

62 


127 
156 


03 
52 
40 
48 


37 
41 
:\\> 
45 

lo 

82 


1. 1S9 
327 
2,530 

65 
1,294! 
1,006 

467i 

5.905 
6,522 
3.673: 
37, 690 


.'7 

75 
55 
47 
64 

50 
45 
;,f, 
43 


80 
71 


62 
71 


100  .- 


03 
05 


1,603    54  63 


68 
69 
57 
58 

67 

53 
57 
47 
50 


74 


45  80 


50 


5fi  70 
99¡  79 
70 

71 
70 
61 

87 

58 
59 
67 
65 


181.873  45.  l.Oh 6 


•  Thousauds  (000)  omitted. 


Digitized  by  Google 


26 


FABMERS'  BULLE  TIN  616. 


Tablk  15.—  Ryc  and  buchwheat:  Acreage,  productiov,  quality,  and  pnce  of  rye:  acreage} 
eondition,  forerast,  and.price  of  buckvheat,  with  comparisons. 


Maine 

New  Hampshirc 
Verinont 
Ma-ssaclnisetts.. 
Rhode  Islaud.. 

Conneoticnt  

New  York 
New  Jersey 
Pennsylvauia 
Delaware. 

Marvland 
Virginia. 
Wosi  Virginia 
North  Carolina 
South  Carolina. 

Georpia 
Florida 
Ohio 
Indiana 
Illinois 

Michigan... 
Wiscoasin 
Minnesota 

Iowa  

Missouri 

North  Dakota.. 
South  Dakota. . 
Nehraska 
K&nsas 
Kentucky 


Alabaron 
MÍHsissippi 
Loiiisiana 
Texas  


Oklahomn 
Arkansas 
Montana 
Wyoming 
Colorado  

x  México 
Arizona 
Itali... 
Nevada 


Idaho  

Washington. 

Oret-on  

California... 


Cnited 


(000)  omitted. 
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Table  1G.— Potatoes:  Condition,  forcvasl,  and  price,  Aug.  1,  1914,  wüh  comparisons. 


Pota  toes. 


State. 


Condi- 
tions 
Aug.  1. 


Malne  

New  Ilamp- 

shin-  

Vermont  

Massachusetts 
Rhodo  Islaud 

Connocticut.. 
New  York. .. 
New  Jersey .. 
Pennsvlvania 
Delaware. . 

Maryland . . 

Virginia  

West  Virginia 

North  ("aro- 
lina  

South  Caro- 
lina  

Georgia  

Florida  

Ohio  

Indiana  

Illinois  

Michigan.... 
Wisconsin... 
Minnesota. . 

Iowa  

Missouri  

North  Dakota 
South  Dakota 
Nehraska. . . 

K  ansas  

Kentucky... 

Tenncs«ee.. . 

Alabaina  

MLssissippi.. 
Louisiana... 
Texas  

Oklahoma. . 
Arkunsas.  . . 

Montana  

Wvoming... 
Colorado  

New  México 

Arizona  

Itah  

Nevada  

Idnho  

Washington.. 

Oregon  

California.... 

United 
States.. 


P.c.  P.c. 
97  91 


97 

tw 

96 

97 
91 
si 


65 


50 

86 
90 
86 


45 


I! 

65 
66 


7.". 
•  W 

87 
v; 
89 

9S 
92 
s7 


S9 
88 

s-, 

S' 

79 


821  83 

70  81 

69  81 

63  86 

50  85 


si 


70  86 

8.3  84 

70;  80 

51' 


75 

S'.> 
S3 
SI 


76:  80 


7'¡ 
s! 


SO  84 

741  77 

61  71 

33  84 


si 
M 
si 


76  SI 
75  74 


7:5 

'tu 
Vi 

v'. 

79 
si 
"'J 
96 


85  92 

881  90 

90,  92 

92¡  89 


79.0  83.1 


Forecast  írom 
condition. 


te 

< 


3 


Final  esti- 


Price,  Aug.l 


29, 178¡ 

2, 174 

3,  638 
3,353 
744 

3, 026 
40,076 

9,539 
23, 295 
909 

3,264 
7,079 
2,640 

1,624 

670 

781 
1,216 
11,945 

4,360 
6, 634 

38,191 
35, 568 
30,841 


7?u.1 
27,085 

2. 142 
3. 150 

3,256 
658 

2, 621 
36,  737 

8,346 
22,383 
847 

3,225 
6, 148; 
3,006 

1,693 

656 

704 
1,149 
11,888 
5,115 
7,738 

37,099 
33, 197 
28,612 


13.406  13,377 


3,915 

6,190 
4,960 
8,658 
4,193 
1,049 

1,505 
1,123 

832 
1.587 
2,739 

2.112 

1.3.H 
5,  472 
1.733 
9,372 

1,132 
106 
3,471 
1,920 

5. 491 
8,826 
6.394 
10,212 


4,402 

fi,454 
5, 362 
9, 582 
4.774 
2,  422 

1.839 
1,184 
861 
1,673 
2,605 

2, 227 
1,401 
5,  565 
1.755 
9,532 

9ai 
99 
3, 574 
1,910 

5, 409 
9,248 
6. 311 
10,474 


2 


Bu.' 
28, 100 

2, 074 
3, 175 
2,835 
650 

2,208 
20, 640 

8,930 
23,320 
957 

3, 711 
9. 870 
3,984 

2,400 

800 

972 
912 
10, 240 
3.975 
5,7.50 

33.000 
32. 1.55 
30, 250 
7,200 
3,230 

5,100 
4,  OSO 
5,664 
2,920 
2,450 

2,432 
1,512 
960 
1,750 
2,340 

1,920 

l.KOO 

5, 040 
1,680 
9,200 

612 
75 
3,600 
1,760 

5, 7So' 
7.3KO' 
6. 730 
8,092| 

 i- 


&5fS 


;»  O) 


i?u.i 

a*. 

26, 077 

87 

2. 298 

114 

3,414 

73 

2,922'  120 
(.00.  103 

2.437  102 
36.28S'  95 

8.438  71 
22, 65.3  ■  97 

946  87 


7. 


Os. 
15 

75 
75 
99 
75 

101 


Sweot  potatoes. 


g 

Final  csti- 
mates. 


CU.  P.c 


I 

01  . 

83  . 
109  . 

98¡. 


110  .... 
86 .... 
70:  81  K4 
85  91  91 
55:    77¡  84 


3,3S3¡    84    56    82¡  85 


8, 13 


3,889!  117    82;  88 


2,349  102 


816  137  139  117 


928. 

918 
10, 193 
7,222 
9,921 

35,273 
31,025 
25,  885 
13, 227 
6. 034 


115 
130 
114 
116 
120 

87 
69 
62 
97 
121 


4,797  88 
4,21":  96 
7,23l!  102 
4. 148  101 

4,0'KÍ  U5i  86 


71,  80 


1 

73'  84 


104  114 

114  125 

81  90 

82  93 
90  97 

72  85 

38  76 

51  74 

86  103 

88  96 


42  88 

70  113 

87  113 

90  100 


2,691 
1,215 
801 
1,457 
2,  691 

1,604 
1.919 
1,215 
1,091 
8, 161 

644 
97 
2,722 
1,369 

5, 232 
8, 636 
6,  408 
9,375 


123, 
123¡ 
IOS 
S7 
104 

l 

87! 
113 

76 
110 

83 


103 

88' 
7"' 

si! 

71 

7* 
65 
s; 
60 


369, 634  360, 614  331, 525  356, 627 

I  I  i 


128 
175: 
75| 
70 


79 
7-1 

611 


87. 1  69 


109 
120 

75 
K5 

49 

68 
«0 

60¡ 


93 

83 
103 
101 

79 

10»; 

105 
96 
104 
133i 
105' 


122 
132 
86 
126 

84 
84 

86 
.85 


.  2  88.  :> 


80 
76 

su 
7*. 

80 
85 
75 
72 
7,1 


7!» 
63 


V 

71 

70 
71 

68 

7 

70 

i.-. 


P.c. 


/?«.! 


Price, 
July  15. 


• — • 

- 


Bu} 


87  2,  S46  3.174 
87!  PÍ0|  110 
86,     601  675 


85  906:  1,128 
87  ,  2,902¡  3,561 
87!     192;  182 

88'  6,S10¡  8,000 

1  1 
87  4,049  4,600 


88;  6,38} 
90 1  1,986 
85  94 

81  91 

82  331 


85 
82 


190 

435 


7, 221 
2,310 
90 
78 
560 


160 

336 


80 


665; 


250 
6 


87'  1.313  1.60O 
89|  4,876  6,650 
87!  3.032'  3,390 
89  4.433 
77  3.  .507' 


5,100 
4.000 


95 


80 

85 


I 


90 


5. 5j  86. 


429: 
1,2X7 


384 
l.SOO 


^2 


J5«.'  CU. Cu. 


3,000-.. 
117... 
657,  62 


999 

3,771;  115 

210,  135 

7,737  j  75 

4,508  93 

7.111  90 

2,278  100 

110  135 

US  150 
841  .. 


196 

639 


137:  135 
911  100 

1.997 
0, 014 
4.979 
5. 007 
2.924 

352'  130 
l,SI3.  115 


9S6,  1.020,     806  175  .... 
 1  I  ■  . 


49,  880  59, 057  57,  028 94.  595. 0 


<  Thousands  (000)  omitted. 
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Table  17— Flux,  rice,  and  tobáceo:  Condition,  forccwl,  and  price,  Aug.  1,  1914,  mth 

comparisons. 


State. 

Flaxseed. 

Rice. 

Tobacco. 

¡tünates. 

Condi- 
tion, 
Aug.  1. 

tí 

B 

e 

—  O 

25 
•o 

-  B 

**  9 

vi  O 
«S 

8 
O 

Final  estimate.  1913. 

i 

Price, 
Aug.  1. 

Condi- 
tion, 
Aug.  1. 

Forecast,    1914,  írom 
condition. 

Final  estimate,  1913. 

Condi- 
tion, 
Aug.  1. 

Forecast,    1914,    from  ! 
condition. 

Final  c: 

OS 

¿ 

«  . 

>> 
i 

O 

«r 

¿ 

c9  . 
o 

• 

> 

CS  . 

£  & 
¿ 

a 

r.c. 

1  . 

« 
> 

03  . 

¿ 

os 

¿3 
>2 
aé> 

81 

i*»  Si 

■ASÍ 

r.c. 

P.C. 

1 

Bu.i 

Cts. 

ct*. 

P.C. 

P.C. 

BuJ 

Pe. 

Alw.i 

New  Hamnshire    

92 
92 
93 

91 

90 
88 

175 
175 
11,662 

165 
155 
9,455 

163 
164 

9,524 

Vermont  

I 

Massachusetts . . 

 i  

...J.. 

1 

06 

01 

36, 457 
6,203 

28,520 
4,386 

28,337 
4,997 

New  York  

l 

93  88 

....L... 

1 

l'ennsylvania 

8fi!  88 

45,830  46,680 

57,351 

Delaware  

70 
65 

82 
8!> 

12.320 
93.600 
5,152 
126,00(1 
30, 976 

l,3fi8 
3,359 
60,  795 
9,477 
428 

18,500 
154,000 

10,200 
167,500 

33,288 

1,800 
4,000 
61,425 
11,925 
560 

18,663 
135,  388 

12,763 
1/7,339 

22,027 

1,323 

¿,  WW 

7Q  (»il> 
i  7,  .  n«» 

18  ORO 

OJO 

53  84 
70J  81 
74  K3 

 1  

85 
86 

90 
86 

85 
86 

86 
84 

5 
169 

38 
10 

7 

147 

16 
10 

South  Carolina... 

.. 

80 
84 
68 
65 
75 

88 
90 
83 
80 

82 

Florida  

Ohio  

Illinois  ,, 

Wisconsin  

91 

82 
88 

m 

83 
7o 
71 

82 

SS 
86 
88 
78 

8(1 
85 
87 
76 

lll 

2,893 
275 
56 

7,408 
2,550 
49 
328 

126 
3,150 
263 
50 

7,200 
3,060 
54 
300 

175 
166 
156 
141 

171 
163 
156 
146 

91 

83 

(¡0,999 

50,740 

47,807 

Minnesota  

155 
138 

....  1. 

Missouri  

North  Dakota. .. 
South  Dakota... 

60 

80 

2,829 

3,315 

5,578 

152 
148 
125 
130 

Kansas  

Kentucky  

1 

1 

60 

52 
75 
71 
93 
65 

79 

8(1 
87 
83 
83 
81 

244,  755 

37, 833 
105 

281,200 

64,800 
210 

70,426 

....L. 

85  86 

6 
40 
11,224 

8, 320 

4 

42 
11,760 
9,696 

80 

88 
8S 

86 
8» 
89 

384 
105 

270 
120 

OIO 

ítn 
IIW 

Oklahoma  

Arkansas   

8ó 

8Sj  3,366 

3,769 

70 

83 

392 

520 

¿71 

Montana  

87 

92 

3,090,  3,600 

i 

150 

••■•!  

SS 

«SO 

Now  México  

I  j 

i 

Utah  

1 

Oregon  

California  

01 

747 

293 

Uniled  States.. 

87.  fi|s8. 4 

82. 1 

82.6 

16,820 

17,853 

150.7 

167. 9 

23,925 

25,744 

66.5 

81.5 

791,379 

953,734 

996,087 

»  Thousands  (000)  omitted. 
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Table  18.— Hay  and  clover:  Acreage,  condüion.  forecast,  and  price  of hay;  production 
and  quality  of  clover,  Aug.  1,  1914,  wüh  comparisons'. 


Ilay. 


State. 

Acreage 
(tame). 

Condi- 
tion, 
Aug.  1. 

Fore- 
cast, 
Aug.  1. 

Final  esti- 
mates. 

"o 

£« 
fe" 

-  ■ 

y' 

< 



i 

*V 

ai 
ti 

2 
c 

ti 

i  1913. 

Ir  ~í 

«2 

¿i 

■  * 

>•« 

P.c. 

A  eres1 

P.C. 

P.C. 

Tons.i 

Ton»} 

««.  •  

103 

1,230 

97 

87 

1 ,  492 

1,194 

1,299 

New  Hampshire. 

1  v>  J 

<w 

ws 

ÍV> 

642 

495 

Vermont  

QO 

vv 

80 

on 

1,237 

1,280 

Ma^nolitKiM ts... . 

IDA 

91 

612 

575 

roo 

Rhnde  Island. . . . 

I/vi 
1UU 

as 

ib 

wü 

56 

68 

Connecticut  

99 

375 

88 

86 

445 

432 

441Í 

Npw  York 

w 

4,  boj 

83 

<TM| 

5,600 

5,358 

5, 498 

Nnw  Jersev . . 

1  ÍV1 

1UU 

.Mil 

80 

462 

469 

4)  "O 

í  CJIlloj  I  '  t»i        •  •  -  - 

O    i  Ai 
ti,  141 

89 

4,333 

4,146 

0,  S4U¡ 

1  ñái 

i  ¿ 

y.H 

DO 

Ni 

87 

94 

ce 1 

1 

Maryland  

100 

390 

78 

7K 

487 

491 

453, 

V  UKUI M»  .......... 

¡v> 

íH) 

«1 

555 

952 

W  íu:  t  V  iri?  in  ífl 

ff              V  *l  fyUthtm »  ■  .  . 

({fifi 

ni 

t¿1 

637 

925 

i  i\f 

"Nnrlh  Curoltna 

I? 

oO 

376 

419 

•17!; 
040 

South  Carolina. . . 

1  fVi 

I  o 

níi 

220 

244 

OH 

245 

80 

90 

•JU4 

350 

293 

1*  l^)n^l£& » •  * 

V»» 

¿i 

62 

63 

O- 1 

Ohio          .  .. 

yo 

«í, 

80 

8o 

3,554 

3,848 

3,S3S| 

Indiana  

G-i 

1,  /l>4 

77 

2, 105 

0  tai 

Ulinois  

or 
rO 

¿,  \¿o 

07 

u<> 

2, 136 

2,450 

0,  loK 

Michigan  

98 

2,352 

90 

85 

3, 17o 

2,520 

3,004 

loo 

¿,494 

100 

4,190 

3,848 

ó,  Mu  \ 

IUo 

1      ^  JO 

1 ,  <  4.S 

98 

81 

3,074 

2,  490 

2, 2»v5 

97 

/,  91U 

!><( 

80 

4  059 

4',  440 

4,  511 

Missouri  

88 

2,640 

60 

79 

2,218 

1,800 

3,115 

North  Dakota  

luí 

.w4 

98 

78 

535 

38N 

South  Dakota  

1  /l  - 

Uld 

4  So 

94 

r« 

727 

552 

Mi 

014 

101 

1 ,  ¿bJ 

89 

<S 

1,853 

1,675 

1  TAI 

1 , 591 | 

VT'lTl<íA<5 

110 

1,650 

83 

7S 

2, 191 

1,350 

1,98S 

Kcntucky  

93 

73(5 

<55 

80 

718 

674 

919 

1 

J  fililí  -V>l~T  •  ....... 

84 

756 

62 

84 

7.50 

1,089 

1,117 

A  laKarrui 

95 

200 

7H 

89 

25C 

286 

2fvS 

88 

194 

72 

90 

230 

293 

275 

101 

162 

82 

90 

233 

240 

235 

105 

420 

92 

79 

580 

464 

444 

Oklíihomii 

97 

436 

73 

75 

430 

382 

3.SH 

95 

304 

73 

84 

:m 

3.S4 

Montana  

Wvoming  

104 

686 

92 

91 

1,231 

1,188 

1,109 

100 

4S0 

95 

91 

1,094 

912 

819 

Colorado  

109 

970 

100 

87 

2,425 

1,824 

1,707 

New  México  

108 

204 

9S 

91 

519 

399 

387 

Arizona  

105 

142 

95 

94 

472 

540 

350 

Utah  

104 

406 

97 

92 

1,162 

909 

943 

105 

247 

100 

95 

766 

646 

587 

Idaho  

100 

705 

93 

93 

2,033 

2,044 

1,879 

Washington  

102 

796 

93 

91 

1,776 

Í  1,794 

1,620 

104 

858 

99 

92 

1,953 

1,732 

1,578 

California  

112 

2,688 

97 

86 

.  5,085 

3,600 

4,017 

United  States.. 

98.9 

48,400 

86.7 

69,464 

64,1 16^65, 987 

Price,  Aug.  1. 


Clover. 


Yield 
per 
acre. 


Produc- 
tion: 
I>cr  cent 
of  f  nil 
crop. 


Qual- 
ity. 


r. 


Dots. 
13.  «0 

18.  40 
14.70 
19.50 
23. 30 

19.  so' 
14.50 
18.  40 
13.  50 
16. 00 


Dfíh. 
13.  70 
18.  50' 
13. 60| 
20. 10¡ 
22.  (XV 

2a^X): 
14.00' 
17.  70 
13.  80 
14.00 


Dolx. 
13.80 
16. 56 
12. 94 
20.  i 
22.44 


281 


21.94 
14.54 
18. 

15. 32 
15 


Ts. 


T*.  Px. 


1.501.40, 
1.531.45, 
1.601.50; 

601.601 
1.50,1.40: 

l.Wl.57! 
1.21,1.25: 
38  1.371.30 
1.401.20 
.101.27 


40  1 


14.20  11.50,  15.681.13  1  10 
.80,1.35 


17.30  13.00, 
16.70  13.70, 


15.66 
15.  28 


.92  1.50; 
1H.20  15.00  15.  8811.20  l.45¡ 
18.10  18.10  18. 46!l.50l  70 


I 

17.60  18.40 

19.00  18.00, 

12J50  10.00 

13.  «50  11.  40| 

14.50  11.80, 


18.281.451.30 
17.60 
12. 54  1.14 


77 
90 
si) 

84 

76 
81 
78 

74 
60 
59 
75 
70 

83 


1.42 
11.94  ,95il.l0 


12.48;  .9511.25 


12.10 
9.60 
f>.  .50 
9.  40 

14.90 

5. 10 
5.90 
7.20» 
7.90 
17.30 

ls.40 
15.00 
13.20 
12.  40 
9.50 

8.50 
12.20 
7.60 
7.  SO 
8,00 

11.00 
10.00 
8.60 
8.00 

6.7o' 
9.80 
7.20 
8. 10^ 


11.52 


12.00 
9. 50 

6.  20 
7.90 

11.30 

5. 2o' 
5.30 

7.  70 
8.90 

14.40 

14.40 

15. 00, 
12.00 
U.60¡ 
10.00, 

7. 3o; 

11.90 

H.  50 

I.  TA1 
8.50 

9.50 
10. 10 
8.30 
9.20 

7.00 
10.50 

8.50 
14.50 

11.16 


S91 


12. 701.29 
12. 56  1.> 

8.28  1.95 

9.201 

10. 6o; 


451 

771 


6. 101.501.05 
7.081.75  1.35 
8.381.501.37 
8.321.201.05  80 
14. 62 


74 


1.08  84 
.801.01 
1.701.04 

58l  87 
.00  5 


95 
98 
90 


OS 


72 
T'.t 
77 
83 
94 


P.c. 
98 
99 
93 
95 
80 


90  80 

77;  89 

75,  85 

78  92 

85  88 


65 

86 

86, 

91 

88 


y. 


P.C. 

95 
94 
94 
94 
97 


94 

92 
90 

93 


89  81 
82  91 
86 
90 

85 


87¡  89 


9« 
97 

93 


88 
71 

85 


94 
90 
90 


72  94 

95  94 

79¡  96 

94  96 

70  80 


70  97 
90¡  98 


901.02    56  72 


S6 
77 


I 

14.38  1.001.30  62' 
13.82  1.55  1.60  87, 
12.261.701.85  83, 
11.601.701.75  90, 
10.56  2.00....  102 

1         !  . 

7.70  1.101.60  92 

10.  H8  1.15  1.20  7S 

10.14  2.00  2.10  103 

9.40  2.081.90  102 

10.02  2.00  2.25  107 


401.50  110 


203.00 
60  2.35 


102 
103 


10. 74  1. 
10. 58  . . 
7.88  2. 
10. 32  2. 

I 

7.58'2.5O2.40  101 
12. 20  2. 27  2. 30'  95 

9.40  2. 10  2.25  105 
11.26  2.00  2.10  98 


11.97il. 


191.30  7 

¡  I 


Hl 
90 
'..:! 
94 

so 


91 
vi 


93 
85 
92 

92 
92 
90 
99 
90 

93 
93 
96 
96 
87 


86  95 
92  95 
91  94 
94  92 
90.... 


80  90 ¡ 
79  8S 


92 
99 
90 

95 


96 
!»s 
OS 

93 


97¡  100 
100,  100 

971  97 

101  98 

101¡  98 

94  93 


81.091. 


87 
90 
97 
98 
94 

99 

97 


91 

93 
92 
94 


2  91.9 


i  Thousands  (000)  omitted. 
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Table  19.-  -Hay  and  graMot:  condüion,  Aug.  1.  1914,  with  comparhonx. 


State. 


Maryland  

Virpinta  

West  Virginia.... 
North  Carolina... 
South  Carolina... 


Georgia . 
Florida . 
Ohio.... 
Indiana . 

IlHtlülS. 


Michigan.. 
Wiaconsin. 
Minnesota. 

Iowa  

Missouri. . , 


North  Pakota  

South  Pakota  

Nebraska  

Kansafi  

Kontucky  


Timo- 
thy. 


Alfalfa.  Millet. 

I 


Kaür  Field 

rorn.     .  peas. 


Cow- 
peas.     (íor  seed) 


('ondition,  Au>;.  I. 


!Sül 
2* 


-  ¿ 

-  « 

o  2 


Maine  

Now  lltunpshlre  

Verrnont  

MassaohiLHOtts  

Khode  Island  


Connecticut... 

New  York .  

New  Jersey. . . 
Penmvlvania. 
Delaware  


y: 

97 


91 

yo. 


2 

P.c. 

P.c. 

u 

te 

o 

u 

*  '*>-. 

> 

>. 

I 


8íí.  yi 

yo  yo 

so  <J1 

88  90 

84  84 

SI  84 

so  tój 

72¡  84 

I 

75  j  81 

55  82 

59  81 

71  87 
80 

74,  «Sí  75 


P.c. 
90 
«2 
93 
93 
S.V 


P.c. 
88 

v, 
87 


I 


92 

yi 

90 
84| 

87¡ 
751 
8il 

80i 
78 


76  SI 
«7  81  j 
00  82, 

8*  H4¡ 

yy  «9 

97 

85 
50 

96 
92 
91 
75 

o:i 


90 
91 
90 
90 

85 
8Í 
87 
Srt 
8»; 


90 

86: 
89| 
88! 
70 

78 
TI 
81 
7fi 
78 


86 
8G 


2 


n  — 


P.c.  P.c.  /\c. 


2? 


P.C. 

90 


P.c. 


80. 
84! 
8.5 
87 
81 


S8' 


95 

90 

90 
90 
93 
91 


92 
71 
75 
75 
84 


89 
82 
87 

yol 

97 


Tennessee. . 
Alábanla.. . 
Mis^mippi. 
LouUiana . . 
Texas  


61 

781 
85 
05 
80 


81) 


i  105  88 


Oklahoma  

Arkaa«»s  

Montana  

Wvomintí  i  05 

Colorado  ¡ 

New  México  

Arizona  ,  

litan   99 

Nevada  i  loo 

t  i 

Idaho   yo1 

Washington   oí; 

Orejón   y.V 

California   08 


83 
7r. 
87 

s-¿' 

821 
78 
SI 

84 

89, 
S8 
90i 

76; 

I 


y» 

96 

y,i 

93; 
92 


United  St ufes 


M3-1 
78¡ 

i 

9(" 

Hf, 
88 
71 


i  i 
70 
NO 
89 

IW 
77 
93 
94 

io: 

95 
92 
89 

tty» 

oí 

!<5 
90 

ys^ 


88 
87 
80 

I 

82 
H7 

80 

91, 
Sí», 

I 

8< 
8V 
82| 
80 
ÜS 

87 

88i 
86: 
87l 
80 

Si' 

m 

05 
92 
S7 

yo 

04 

88 

m\ 

«.« 
y), 

Oi¡ 
041. 


73| 
«7 
57 

86 
u:< 

92 
80 
64 

87 
80 

SS 

00 

67 
fis| 
84' 
90. 
81 

70; 
58 
88 
65 
Vi 

100 
05 
10) 
100 

05 
00 
90 


87 
82 
82 

^  ' 

84 
85 


82 
77 
81 
82 

s 

80 

83 
86 

7- 
82 
81 
79 

"I 

M, 

"yoi 


45 

80 

92 

83 

77 

81 

87 
85 

7» 

78 

92 

73 
74 

30 

82 
84 

83 
50 
80 

91 

«0 
95 

93 
55 

95 


00 
90 
65 

70 
73 
70 
73 
75 


95  83 


99 

92¡ 


94 


90, 


98 1 


;.r« 


3  81.  f  90.  8,  87.  S 


70.  4   78.8  84.  4;  81.;? 
I  i 


93; 
90  . 
100 

I 

95' 
100  . 
100  . 

95". 

i 

04 1 
85 
ÜO1 
971 


8© 


so 


77 


86 
83 
83 


m 

84 

83 
S4; 
8SJ 
87 
-11 


82 


82 


94 


i 


04 

04, 

02; 
87 


cu  i 
■2  tu, 
s  g  I 


P.c.  P.c.  P.c. 


100 

100 

82' 
1001 
I 

95 
87 

V.' 

89 
83 

86 
81 
79 
80 
76 

82 
87 
74¡ 

67; 
50i 

85! 
97: 
94 1 
85 

m\ 

87 


87 
65 

68 
75 
77! 
7- i 
75 

70 
61 
85 
98 
98 


82  100 
100 

95 


84 
S8 

85 
87, 

84 
83 
88 
80 
84 


!  : 

■  ..... 


.  .... 


Si) 
86 
89 

85 

78 
í)0 
SI 
S3 
85 

88 
88 
8B 
8B 
82 

83 

8fl! 


90 

7- 
89 
94 


'(2 

K.t 

-■; 

73 

94 

yo 

88  

*7  

89  85 
85  60 
84  82 


100 
93 
98 
81 
72 


8" 


86 


85Í 
84 


"  1 


2« 

>  V 

=■  > 


P.c.  P.c. 
'.15 
•M 
89 
92 
S5 


92 

^5 


8J 

82 
76 

86J  83 
«6  80 


r.l 
73 
71 

7  ó 
86 
67 

51 
40;  79 


85 
94 
'.<» 
77 
45 


01  85 
85i  8A 
78 
75 
48 

fiO 
68 
82 

87 

511 
02 
90 
05 
101 

102 
94 
100 
102,  94 

92¡  06 
87i  91 
90 
07 

76.  2  83.  5 
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Tahle  20. — Fruits:  Cnndition,  Aug.  1,  irith  comparisons. 


State. 


Apples. 


I 'caches. 


Orape*.  ivars. 


Canta- 

loupes. 


Toma- 


Condition,  Aug.  1. 


- 


/\c.  /».* 

Maino   79  67 

New  Hampshiro   78 

Vermont  i  75 

MasNüchusetts  . .  "« 

Rhode  lsland  


Connecüout  

New  York  i  69 

New  Jersey  ¡  Stf 

Pennsvlvania  

Delaware  


Maryland  

Virginia  

West  Virginia  

Norlh  Carolina  

South  Carolina  


Georgia. 
Florida. 
Ohio.... 
Indiana. 
Illinois.. 


Michigan.. 
Wisootisin. 
Minnesota. 

Iowa  

Missouri... 


North  Dakota  

South  Dakota  

Nebraska  

Kansivs  

Kentucky  


Tennessee.. 
Alabama... 
MLssLssippi. 
Louisiana.. 


7v 
77 
vil 
76 
70 

Ti 


55 
39 

\u 

ts 

21 

53 


45 
50 
58 


Oklahoma. 
Arkansas.. 
Montana. . 
Wyoming. 
Colorado. . 


New  México. 

Amona  

ütah  

Nevada.  * . . . 


Idaho  

Washington  

Orogon  

California  


s 
SO 


v 


United  States.. 


1.7 

«7 


- 
- 


iOOj. 
15 
37. . 
20]  60 
58,  til 


56 
61 
65 
52 
46 


90  ... . 
50.  6S 


«2;  51 

59¡  52 

53;  52 

60  57 

60  61  21 


.'•  I 
65 
73 
90 

88  66 


79 
7s 
78 

7H: 


60 
"H 

i , ,  58|  63 
80    62'  67 


3) 


59¡  78 

52!  58 

40  65 

5(5  ¡  77 

55|  76 

54,  86 

...  75j 

4.'-  50 

48  45 

44  50 


47 

62  66 


17 
88 
100 
55 
54 

77i 

75 
3 


62 
62 
55 
íl 


61  10 

58;    4 » 
79  88 
70  100 
95 


00  70 

72  80 

71  97 

59  75, 


6> 
75 
8 


6 

58 

58 

;.M 
48 

16 

r, 

60 

62 
70 
42 

17. 
11 

53 


40, 


37 
40 
48, 


56 
7.  i 
.il 


62 


*>t¡ 


l 

> 

l7 

Oí 

1 

a 

> 

> 

&J 

"I" 

ir. 

-r 

© 

¿ 

© 

r*. 

© 

© 

ó 

F— t 

l'.c. 

l'.c. 

p.c. 

P.c. 

P  c 

t  > 

OI 

78 

83 

61 

«6 

98 

73 

S5 

S2 

60 

65 

70 

. 

65 

93 

£ 

75 

74 

00 

"83 

00 

90 

84 

78 

80 

*  -  •  - 

SO 

87 

84 

69 

K 

73 

88 

81 

83 

5o 

84 

C\¿ 

tío 

t>> 

t  " 

62 

81 

Q|"k 

ov 

88 

78 

70 

«2 

83 

78 

8» 

95 

82 

42 

52 

84 

77 

85 

r  ¿ 

68 

84 

S.5 

86 

54 

61 

75 

75 

SI 

i  \  * 

55 

45|  77 

71 

89 

so 

65 

52  80 

74 

70 

84 

7y 

59 

50 

78 

76 

75 

84 

81 

64 

57 

80 

81 

76 

67 

67 

74 

82 

68 

88 

78 

¿>5 

56 

75 

76 

76 

S3 

81 

47 

54 

66 

77 

67 

75 

70 

47 

44 

57 

77 

50 

01 

79 

71 

62 

85 

7» 

87 

88 

81 

78 

64 

01 

80 

92 

87 

81 

75 

80 

74 

78 

84 

77 

46 

*  3H 

81 

78 

82 

70 

74 

51 

38 

61 

71 

62 

05 

.... 

50 

70 

6¡> 

i- 

74 

80 

7S 

77 

72 

73 

50 

47 

76 

71 

75 

65 

70 

63 

45 

7s 

70 

79 

78 

77 

58 

50 

64 

73 

62 

— 1  _ 
/.->l  il 

51 

41 

66 

75 

78  75 

51 

53 

73 

78 

74 

74 

73 

60 

52 

73 

77 

•2 

00,  78 

60 

62 

78 

80 

63  77 

47 

50 

70 

77 

71 

57 

71 

30 

5o 

63 

72 

67 

72 

71 

55 

05  75 

61 

ion 

62 

75 

82 

78 

81 

75 

50 

75 

75 

93 

"72 

S7 

"¿S 

92 

"S2 

«0 

7* 

64 

00 

81 

00 

yo 

84 

S5i  77 

93 

Vi 

04 

'.»7 

S4 

S5 

67 

93 

88 

01 

08 

71 

SO 

ys 

9i» 

70 

K, 

68 

74 

71 

88 

75 

ss 

78 

7'.) 

83 

ÍS7 

S2 

.  8S 

Sil 

75 

i  ■ . 

srt 

84 

S"J 

02 

90 

Sí 

70 

03 

87 

95 

88.  4 

1 

84.  i 

60.  t»jf>l.  1-7773.  2 

7q7: 

- 

C3 


86 

v! 

s, 

H4 
81) 

MI 

7'.< 
79 

77. 

77 

76 
77) 

7'i 
75 
78 
78 
77 


Ttlark-  I  na<p- 
berrics. ,  l)erries. 

1 


rroductioti.i 


£  2 


P.c.  P.c.  P.c. 


92  90 
00 
«1 

95  86 

93  88 


82 
75 
80 
78 
67 


81, 

78j  93 

79:  88 


71 


85 
80¡ 
7*  80 
72 
63 


7v 


76 
74 
74 
78| 
76 

I2 

76 

78 
83 

m 

'A 

86 


v; 
88 


66 
66Í 
65 
66 
68 

.53Í 
69 
85 
01 
96 

91 
00 

96 
88 

84 
M 

S7Í 


'.il 


03 

'IV 
>  ,  ; 

91 
-2 


1 


90  80  90 

90  8<i  K< 

87  85  85 

90  8»  83 

79  84  84 


M0 
81 

^; 
-i 

M 

86; 


82( 
81 
1 1 
8r, 
71 


72 
77 
80 

65  HZ  52 
56    82'  49 


=2  ,  -. 


P.C.  P.C.  P.r. 


91'  97 
88!  »5 
90;  95 
87;  Kl 
90  81 
I 

SO  88 
82,  84 
78, 
80 
7S 

7'i 
84 

v7 
85 


S71  59 


2;  88 


90    84  SI 

84'  Vi 

íO:  88 

82    801    86    84.  65 


60    70  .50 


76 
78| 
76 
74' 

84; 

85 
84' 
841 
83 
76 


701 
51 

..i, 

63 

68 
66 
71 
75 
75 


7v 

77, 
72 

vO 

79 

78 
73 
68 


i,¡ 

vi 

87 
88 
Sil 

vi 

7 ' 


70  58  68 

82  56,  80 

86  100.. 
88  100.. 
84  100 

79  S7'.. 

87  100  . . 
76  «7;  92 
81  102.... 

8l'    75'  91 

83  94  92 
88.  95  93 


93    91    06  93 


77.  7  83. 1  70. 8  77. 

I  i 


VI 

87 

80  75 


841 
72¡ 
77 
80 
65 


7,:, 

x; 

m 

v7 

87 
77 


80 

73 


88 
84 
86 
84 

vi 

86 
81 
76 
78 


78 
79 
77 
83 
SI 


67  74 


74 

70 

78 
78 
76 
69 
63 


60|  66 
64 !  62 


65; 
70| 


75 
7v 


621  86 

70|  80 

8ft  86 

75  72 


57,  60 
58j  77 

105  86 
97.... 

lOOl  83 

oí1.... 
100.... 

971  89 
101.... 

771  93 

02  93 

94!  «1 

94;  91 


5  SO.  5,  76.  9 


1  Per  cent  oí  ful!  crop. 
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FARMERS'  BULLE  TIN  615. 


Table  2\.~Applcs:  Forecnat  of  product  ion,  1914,  /rom  condilion,  Avg.  1,  estimatcd 

production,  1910-11,  and  pr ices,  1910-l  í. 


State. 

Kstimated  production,  bushels,  000  omitted. 

Trice  to  producen  Mean  oí  S«p> 
tember,  October,  and  Novem- 
ber  averages. 

1VI4 

1013  1012 

r 

1 

1011  1910 

1913 

90 
105 
IOS 
110 
101 

70 
85 
70 
SI 

1912 

1Ü11 

53 
00 
75 
95 
73 

70 
56 
58 
52 

1910 

08 
00 
81 
79 
80 

80 

H1 
OI 

72 
64 

Muino  

New  Hampshire. . . 

Vermont  

Massac-huwrtts  

New  York  

New  Jersey  

l'ennsylvania  

N.  Atlantic... 

Pela  vare  

Virginia  

West  Virginia 

North  Carolina.... 

5.  500 

1,  7(KÍ 

2,  500 
3.000 

300 

1.S00 
30,000 

3.000 
19, 500 

3,000 
800 
700 

2,300 
3ÍK) 

2  100 
10[500 

2,100 
10,200 

5,  400 
2,  200 
2,<<00 
3*300 
300 

1,  700 
44,000 

1.700 
12,  700 

0,  SOO 
!,»<00 
2, 2.50 
3.000 
400 

2.  400 
30,000 

3,100 
20,500 

3,. 550 

1,  SOO 

2.  700 
2,900 

300 

1,800 
17,000 

1,700 
11,000 

55 
02 
00 
70 
91 

74 
48 

00 
01 

73.300  |  41.000 

73.900 

79,050 

43,350 

400 
3.300 
12,300 
10,300 

7.200 
700 
1,700 

ISO 
1,300 
5, 200 
1,000 

3.000 
200 
000 

420 
2.  050 
15,000 
10,300 

7,000 
000 
1,400 

,1  -  .  -  -   

300 
2,000 

7.a» 

7,800 

3,000 
470 
800 

350 
2,700 
12, 100 
7,100 

7,200 
740 
1,400 

S5 
92 
73 
113 

84 
127 
99 

05 
57 
47 
47 

09 
90 
92 

07 
47 
05 
07 

70 
124 
105 

50 
59 
60 

72 
on 

92 

S.  Atlantic  

Ohio  

Indiana  

Illinois  

Wisconsin  

N.CE.Mbs.  K. 

Missouri  

North  Dakolu 

■ 

35,  900       11.K40       37,970,     22, 770  |  31,590 

.... 

........ 

10,500 
4.000 
4,  ion 

13,100 

2,500 

4,  SOO 
O.íiOO 

5,  200 
8.900 
4,000 

10.000 
4.200 
5.  SOO 

17,200 
2,000 

18,700 
S.900 

lo,  roo 
12,300 
3,000 

5,900 
4,900 

SOO 
4,200 

400 

100 

OS 
1,9 
03 

m 

59 
08 
70 
47 
78 

50 
58 
51 
55 

i  £ 

82 

1¿ 

100 
88 
100 

34,200 

900 
2, 500 
11,700 

32. 500 

30.  SOO  ,     53.  .500 

lt.,200 

"irxoo 

7,100 
7.000 

700  i  1.300 
1.500'  9,500 
19.200  11.000 

1.50 
200 
7.000 

T¿ 
S2 
74 

102  i  87 
92  00 
40  01 

140 
4  129 

08 

South  Dakota  

N.C.W.Mi.^.R. 
Teimesaee  

200  320 
2,200  2,300 
4,200  2,700 

200  240 
2.  SOO  3.000 
0,700  2,400 

30 
1,400 
0, 000 

110 

93 
105 

00 
SI 
00 

100 
79 
89 

97 

05 

21,700       22,120  1     31,100  ,     2S,040  |  15,080 

] 

7,100 
5,900 
J.2O0 
400 

C.900 

3,000 

000 
370 

9.000 
S,900 
1,200 
450 

0.100  5,300 
2,000  I  5,200 
700  I  1.000 
240  330 

70 
93 
97 
100 

04 
04 

85 
02 

SI 
93 
95 
110 

76 
70 
86 
100 

Texas  

S.  Central  

Montana  

400  300 
1,200  1,100 
4.000  4.000 

500  200 
1,700  1  1,050 
5.100  1  3,000 

400 
1,200 
2,  700 

120 
10» 
87 

OS  118 
S4  107 
SI  94 

118 
97 

HA 

8* 

20.200  17.470 

 • — .  

27,450!      14.190  10,130 

900 

S40 

30 
3,300 
050 

9(3 
«.10 
1(10 
1,400 

0,900 
3.  500 
3,000 

900  ,  900 

30  '  20 

420 
10 
1.500 
340 

100 
410 
100 
1.250 

5,  SOO 
3,800 
4,000 

115          S7  110 

117 

Colorado  

Utah  

Idahi»  

Washington  

4,400 

000 

100 

SOO 
200 
1,500 

7.000 
3,300 
5,3(10 

3, 100 
750 

130 

USO 

1,050 

7.700 
4.100 

5,700 

2.700 
OSO 

110 
400 

ino 

1,200 

3.500 
1,500 
•  4,700 

07 
115 

202 
85 

102 
95 

91 
SI 
102 

SO 
103 

200 
S2 
115 

82 

07 
07 
75 

07 
07 

208 
90 
130 
100 

90 
108 
84 

112 
125 

188 
126 
169 
98 

78 
85 
86 

Far  Western... 
r ni ted  States.. 

25,000       20,4*0       25,000       15.S70  18,390 

210,300  145,410 

23,5.220      214,020      141 ,040 

1 

85.5  j  02.3 

69.7 

80.1 
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Table  22.    Vegetables  and  mücelhmeoits:  Condition,  Aug.  1,  191},  uith  camparisons. 


State. 


Maíno  

New  Ilanip- 

shiro  

Vermont  

Massachusctts.. 
Rhodo  Island .  - 


Cah- 
baRes. 


Oniuns. 


Boans 

Lima 

líroom 

Su^ar 

Sor- 

(dry). 

beany. 

corn. 

cañe. 

ghum. 

l'ondit  ion,  Aug.  1. 


Connoctirut... 

New  York  

New  Jersey . . . 
Pennsvlvania. 
Delaw'are  


Marvland  

Virginia  

West  Virginia. 
North  Carolina 
South  Carel uiu 


Georcia. 
Florida. 
Ohio.... 
Indiana. 
IUinois.. 


Michigan.. . 
Wisconsin.. 
Minnesota.. 
Iowa  


North  Dakota. 
South  Dakota. 
Nebraska  


Kentucky. 


Tennessee  

Alábanla  

Mjssíssippi  

Louisiana  

Texas  


Arkanj 


New  México. 

Arizona  

Lian  

Nevada  


Idaho  

Washington... 

Oregon  

California  


-r 

i.  c 

-r" 

C5 

i.  > 



A  > 

C3 

~~  ~ 

Oí 

— 

P.C. 

r.c 

I'.r. 

P.C. 

P.C. 

91 

89 

90 

87 

94 

yo 

s6 

92 

86 

95 

86 

90 

80 

90 

92 

91 

86 

92 

84 

92 

95 

87 

87 

85 

94 

M 

88 

89 

s7 

86 

87 

84 

86 

86 

90 

87 

85 

7s 

85 

85 

90 

85 

86 

88 

90 

78 

84 

85 

87 

70 

SO 

78 

84 

S5 

84 

68 

84 

75 

89 

62 

76 

88 

75 

90 

1 1 

83 

76 

H9 

70 

02 

83 

Os 

87 

65 

63 

85 

73 

89 

70 

82 

75 

88 

80 

88 

74 

59 

82 

72 

86 

65 

4s 

80 

60 

84 

65 

89 

83 

89 

83 

88 

92 

82 

93 

85 

95 

84 

84 

88 

86 

90 

|  ¿ 

82 

86 

86 

82 

47 

-r 
<«) 

66 

82 

60 

88 

78 

89 

80 

91 

75 

79 

80 

82 

75 

76 

74 

80 

79 

78 

64 

71 

S2 

78 

83 

52 

84 

73 

89 1  54 

58 

85 

73 

írO1  56 

59 

82 

73 

8* 

60 

63 

80 

70 

88 

58 

:  5ó 

7S 

75 

84 

90 

: 

72 

76 

SO 

77 

'  43 

65 

74 

79 

70 

1  49 

70 

75 

.  86 

05 

89 

89 

88 

88 

86 

92 

90 

92 

92  92 

94 

88 

94 

89 

97 

93 

84 

1.3 

86 

98 

90.    88  ¡  90 

m  92 

96 

92 

98 

93 

95 

92 

90 

93 

91 

102 

89 

91 

93 

93 

84 

87 

88 

90 

1  90 

83 

89 

92 

94 

92 

85 

92 

91 

94 

;  93 

94 

;79.3 

S8.5 

o.  es 

-r- 1 


P.c.  P.c. 
89  j  94 

89  ... . 

90  99 
87  93 

89,  95 


87: 
87' 
85' 
85 
78 

79 
82 
86 
85 
S4 

84 


91 

Mi 
86 
90 
v> 

74 

75 
74 
60 

«,,, 


M 
82 
80 

87 
K6 

Mi 

MI 

83 
82 
74 
82 

84 
84 

86 
85 


73 
80 
92 
91 

87 


82 
61 
¿I 

89 
98 
92 
81 

;.¡ 

7- 

7.'. 

55 
60 
55 
73 
72 

65 
60 
90 
71 
94 


84  100 

87  93 

90  93 

...  100 

90  86 

91  88 
91  88 

89  95 


«  Sí 
t  2 

CS 

0" 
-  u 

o,  cz 

.  i 

á> 

a 

-r 

P.c. 

>-  ¿ 

£.e 
0  z 

~~  el 

■i,  > 

es 

»— f 

>-  ¿ 

—  > 
es 

T 

s 

■ 

-  Ul 

1$ 

*  > 

P.c. 
92 

87 
90 
85 
87 

86 
85 
83 
84 
82 

80 
83 
86 
85 
82 

88 

P.C. 

P.c. 

P.c. 

1 

P.c. 

P.C. 

P.c. 

P.c. 

P.C 

P.c. 

P.c. 

P.C. 

85 

86 

70 

83 
82 

75  83 
74'  86 
80  85 

89 

80 

.... 

83 
78 

82 
87 

84 

83 

88 
89 

1 

82 

80 
81 

84 
86 

75 
80 

1 

88 

I 

86    Ni  82 

87 
83 

« 

82 
85 
85 

74  84 

78  85 
61  81 
57  80 

80 

86 

67 

1 

80 

1 

97  89 

92:  87 

92  83 
96  *5 
88  84 
66  81 

95 
89 
93 

87 
86 
90 

100  87 

84 

79 

88 
70 

77 

66 

1 

87 
88 
89 
66 

70 

88 
83 
81 
82 

85 

i 

78.  91 
73;  83 
83  64 

83  67 
86  70 

80 
75 
78 

83 
83 
81 
83 
76 

94 
90 
77 

88 
82 

"ú  ' 

56 
79 
79 
84 
75 

66 
68 

83 
89 
86 
8S 
81 

77 
83 

72 
74 
75 
76 

>s8 
87 
89 
83 

73  85 
70  83 
78  87 
86  81 

70  83 
65  85 

85 
84 
77 

69 
77 

59 
95 
88 

75'  75 
60,  82 

i 

70 

8Ü 

70 
92 

95 

94 

89 

95 
96 

82 

95  84 

98  86 

96  87 
98  92 

95 

'-0 

90 
80 

73 
84 

96 
91 

85 
92 

90 

99  94 



88 
95 

91 
90 
92 
91 

94 

i 

90  94 

93  92 
92  89 
«0  93 

93 
90 

90 

97 

90 

83.9 

76.1 

76.1 

75.5 

88.  5 

74.1  83. 3 

92.4  89.4 

89. 8  89. 8 

1 

S2.6 

85.1 

1 
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Tablk  23.— Prives  puid  to  prodwrrs  of/urm  producía,  by  Stales. 


State. 


Maine  

New  llanip»hm' 
Vermont 

Rhode  IslanU. 

Conneeticut.  . 
New  York.... 
New  Jersey  . . . 
Pennsylvania. 
Dclaware  


Mnrvland  

Virginia  

West  Virginia. 
Nonh  Carolina 
South  Carolina 


Georpiu. 
Florida. 
Ohto.  . 
ln<  liana. 
Ulliiois. . 


Michigan  

Wisi  onstn  

Minnesota  

IOWii.  

Missouri  

North  Dakota. 
South  l>ukola. 

Nehraska  

Kunsas  

Kentiiikv  


Tennessee.. 
A  la  huma. 
Ml^iNslppi. 
LonisiaiK».. 
Texas  


Okluhoma  . . . . 

Arkaiv."ti-í  

Monuina  

WyominK  

Colorólo  

New  México... 

Amona..  

Utah.  

Nevada.  


Tdaho  

Wi^humlon.. . 

Otcynii  

California  


July  15,  1914. 


Mileh 

i'ows. 


Horros. 


31 

-r  C  — ' 


•ra 


DoHars.  Doíiarx.    Doílar».'  Dollars. 
7.  50  7.  2"»  7.  ."«ni.  70  4. 00  4.  48  52.  «JO  48.  78 

s.  m  7.  92 ;.  yi)  o.  05  o.  5o  :.  w  02.  00  01. 25 

7.  70  7.  02  (i.  00  4.  95  4. 30  3.  7»  57.  00  47.  40 
W.  20  9.  30  7.  50  0.  33  ...  1 ... .  70.  00 '51.  00 
«J.  ÜO  X.  50  7.  70  7.  07  5.  10' ... .  75.  00  01.  ti7  . 

:     '     I         I     •  I 

10. 30  8.  07  9. 00  8. 30  9. 00  ...  .  68.  70 .59. 17 

8.  00  7.  35  0.  20  5.  28  4.  50  4.  OS  00.  00  54.  15 

8.  30».  18  7.20  0.  t»5  ó.  22  72.  50  01- 40 

8.  30  7.  70  7.  50  0. 30  5.  40  4.  78  03.  00  48.  70 
8.  00  8.  17  0.  50  5.  20  5. 30  4. 5»  50. 00  41. 90 

8. 00  7. 92  7.  tt)  5.  00         5.  20  50. 00  38.  H2 

7.  70  7.  00  0.  :t0  4.  90  3.  90  3.  90  48.  (10  37.  85 

7.  «0  7. 35  0.  50  5.  15  4. 30  4. 00  52.  70  42.  20 
8-  20  7. 55  5. 20  4. 12  5. 00  1. 12  40. 00.51. 08 
7.50  7. 22  4.  80  4.  20  5. 00  4.  82  41.  70 35. 05 

,1  ¡    :  ; 

8.  00  7. 05  4. 80  3.  85  4. 00  4. 17  38.  30  32.  82 
7  10  0. 05  5. 50  4. 52  0. 00  4. 47  47. 70  38.  72 
8. 20  7. 58  7. 20  5. 82  4. 50  3. 88  61.  40  49. 18 
8.  20  7. 55  0. 90  5. 45  4.103.  70  55.  50  46. 08 
8. 10  7.  4o  7. 00  5  SO  4  50  4. 05  02. 00  5a  98 


Dotlars. 
209  200 
155  177 
179  100 
220  18 


I 

SO  7.  20  0.  SO  5. 18  4. 
70  7.  30  5. 80  4.  70  4. 
50  7.  10  0.00  4.40  4. 
O0  7. 32  7.  70  5. 95  4. 


70  4. 28.02. 00  40. 65 
80  3.  95  66.40  49.52 
60  4.25  03.  10  44. 15 
50  4. 35  65. 00  49.  45 


70' 


137 


Auk.  1,  1914. 


Ilulter. 


130, 


l'nited  States. 


10  0.  90  5. 48  4. 40  3. 95  56. 00  45. 08 
I  I  I  i  I  I 
6. 90  0.  5H  5. 90  4. 38  5. 00  4.  50  05. 00  40. 32 
7.  50  7.  (tí  0. 00  5.  15  5. 00  4.  20  65. 50  45. 40 
7-  90  7.  05  7.  10  5.  08  0.  00  4.  SO  07.  00  48.  00 
7.  90  7.  15  7. 00  5. 55  5. 30  4. 45  01 . 00  47.  20 
7. 00  7.  10  0.  50  4.  85  3.  70  3.  48  52.  00  39. 08 

I       ;  i       1  I 

7. 30  0.  70  5.  SO  4. 25  3.  80  3. 50  47.  .50  37. 10 
7.  00  f¡.  70  4.  40  3.  30  4.  80  3. 90  39.  •  0  30.  SO 

6.  40  0.  40  4. 50  3. 4  2  4. 00  3- 82,41.. ^0  30.  .50  120  122 
0.90  5. 92  5.  .50  4.  22  4. 90  3.  75  40. 00  33.  70  94  94 
7. 20  0. 02  5.  70  4. 2s  5. 00  4. 15'54. 30  43.  42       95  97 

i       .       •  '  »  < 

7.30  0 .92  5.  70  4.40  5.  10  4.  20¡55.  50  42.  28  98  106 
0.20  5.  82  4.  90  3.  70  3.  30  3.  70  43  00  31.42      100  112 

7.  50  7.  52  0.  90  5.  5S  5.  00  5.  98  7S.  10  50.  58  125  139 
7.20  7.21)7.30  5. 12  5.  SO  4. 92  80  IK»  50  50  91  113 
7.70  7.2<)7.(K)4.6H5.00;4.82;75.00  54.55      110  119 

8.  00  7.  25  7.  00  5.  22  4.  SO  4.  48  01.  00  52.  00  O'j'  84' 
7  50  7.47  0.  20  5 .27  3.  SO  4. 03-90.  00  o2.  50  122  137 
7.00  0.9S0.  lo  5. 20  5. 20  5. 42  00. 00  47.  15  121  114 
8.30  7.57  Ojito.  02  5. 00  4.  OS'75. 0060.  40  125  92 

7.  10  7.  2S  0.  00  5.  2X4.  30  4.  72  70.  00  57.32  130  1431 

7.  30  7.  72  0.  30  5  00  4. 50  4.  55  7S.  00  01  40  125  147 
7. 10  7.  78  0.  20  5.  52  4.  50  4.  55  71.  00  52.  25  94  117 

8.  00  7.  12  0.  50  5.  75  4.  90  4.  02  77.  00  54.  10  124  139 

7.  72  7. 13  0  3»  5. 07  4.  75.4.  52-59. 07  40.  38  130. 97  143. 09 

1.1        i   I 


«  i* 

'-■5  eJ 


Crnjx. 
30  28 


Chu  k- 


32 
29 
35 
34 


23 
23 
23 


23 
27 
21 


25 
2s 
29 
28 


30' 
28¡ 
33 
32! 


lOOl     24  23 

148!     33  31 

107!     24  22 

153     22  21 

155      20  23 

24  23 

27  25 

24  24 

25  24 
22  20 

20  20 
22 
20 


22 
21 
21  21 
20  19 

1S  18 
20 


22 
26 
20 


20  20 

22  3) 

27  30 

28  29 
25  27 

32  31 

34  34 

30  29 

32  35 


a  tu 


fe  — . 

OI 

-•5  «  — ■ 


Cents.  <  Crnts. 
25  25,15.9  15.8 
27  27  10.014.9 
23  24  14. 0!15  5 
35  31J18.5I17.3 
30    32*21.0  17.0 


34  33  30 

2»  28  25 

33  32  28 

27  27  23 

30  26  26 

31  24  20 


22  18 
21  19 

23  18 


25    24  21 


18 
25 
19 
17 
17 

20 
18 
17 
10 
14 

15 
10 
15 
15 
15 

14 
17 
10 
18 
14 

13 
15 
23 
23 
20 


29 
21 

2S 


2«¡  21' 

30  25 

29  21 

28  2.» 


30  18.0  10.7 
25Í10.  215.3 
27|18. 9  17.4 
22  15.613  9 
21  I9.0jl34 

19  10. 0  15. 5 
1715.214.3 
19  13. 9  12.8 
13.1  12.0 
13.212-3 


18 


r 


2217 


17 


16  12 


1 1 


4  12.7 
014.4 

3  12.0 

4  11.4 
3  11.0 

19  12.  »!ll.4 
17  12.4U.8 


11.3  10.0 
11.5  103 
11.5  10.8 

I 

10  10.  4  1O.0 


15'  9  7 
14[l0  7 
13;  10. 4 
14 


9.2 
9.9 
9.4 
12.9  11.6 

14  12.611.3 

15  14.011.3 
10  12.7  11.9 
17' 13. 013.1 
14  10  0  9.0 

I 

13 1  9.9  9.2 
15,12.  2  10. 2 
27.13.3  14.9 
25  13.5115.0 
22jl2.njl3.7 

2.5.13.  2  13  8 
31Í17.0  10.9 
3)1 14.  4  13.0 
3218.0  18.8 

24  U.s  12.1 
20  13.  7  13.  H 
2513  2  12.7 

25  |0.  OH.  7 


23  7  23.  3  18.  2  17.  4  12 .S  11.7 

I 
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Ta  ble  24. — Averagea  for  the  United  States  of  prices  paid  to  producen  of  farm  products. 


Products. 


Hogs  per  100  pounds 

Becícattle  do... 

Veal  calves  do.. 

Shocp - . ...... do . * 

Lftin  os . . ...............  do . . 

MUch  cows  per  head 

Horses  do.. 

Honey,  comb  per  pound 

Wool,  unwashed  do. . 

Apples  per  bushel 

Peaohes  do.. 

Toma  toes  do.. 

reanuts  per  poimd 

Beans  per  bushel 

Sweet  potatoes  do. . 

Cabbages  per  100  pounds 

Onions  per  bushel 

Cloverseed  do.. 

Timothy  seed  do.. 

Alfalfa  seed  do.. 

Broom  corn  per  ton 

Cotlon  seed  do.. 

Hops  per  pouud 

Paid  by  farmers: 

Clover  seed . .  .per  bushel 

Timothy  seed  do.. 

Alfalfa  seed  do.. 

Bran  per  ton 


July  15. 


1914 


$7.72 

6.38 
7.80 
4.75 
6.55 
50. 67 
137.00 
.135 
.1*5 
.91 
1.20 
1.67 
.052 
2.22 
.94 
2.66 
1.70 
8.12 
2.32 
6.92 
svoo 
22.  7H 
.147 


9.79 
2.99 
8.29 
26.;,t> 


1913 


37, 
5, 
•i 
4, 
6 

54, 
143, 


2 
1 

9 
1 

8 
57 
21 


81 

!l.s 

46 

20 

05 

80 

00 

139 

159 

86 

30 

61 

051 

22 

89 

64 

02 

78 

94 

20 

00 

37 

148 


1912 


uní 


so. 

5. 

6. 

4. 

5. 
45. 
142. 


64 
17 
33 
21 
74 
41 


$5. 
4. 

5. 
4. 

5. 
42. 


1 
l 

2 
1 
2 
1 
lil 
.} 
* 
Bfi 
19 


00  139. 
139| 
189 
82 
12 
27 
049 
47 
13 
29 
14 
04 
96 
32 
00 
04 
2X9 


92 

28 

74 

19 

42 

44 

00 

137 

154 

95 

51 


050 

23 

ni 

93 

22 

vi 


OH. 

22. 


mi 

70 

25.S 


1910 


Aug.  15. 


1913 


4. 

6. 

5. 

6. 
42. 
148. 


I 


15  l  $7 
84  |  5 
37 
47 
71 


86 

00 

131 

190 

77 


052 

34 

74 

27 

el 

17 


180.00 


4, 

4, 
5 
54, 
141 


2 
1 
>> 

2 

4 

M 

20 


7'.) 
91 

53 

32 

50 

78 

00 

138 

15$ 

75 

20 

•.ir. 

049 

11 

US 

II,-, 

37 
ni 
DO 
00 
M 


12.12 
2.57 
9.41 

24.65 


12.82 
6.59 
10.07 
28.41 


25.80  i  25.22 


11.94 
2.76 
10.06 
25. 10 


1912 


$7. 

5. 

6. 

4. 

5. 
46. 
142. 


June  15. 


1914 


II 

37 
62 

n 

NI 

"  ! 

00 
.  137 

.68 
.08 


2 
1 
1 
1 

9 

3 
8 
83 

1H 


050 

40 

02 

88 

00 

80 

20 

58 

00 

02 

188 


$7.43 
6.32 
7.69 
4.70 
6.47 
59.82 
[30.  (JO 
.138 
.184 
1.36 


.051 
2.  23 

.92 
2.61 
1.41 

:.t<o 

2.  23 
6.83 
88.00 
28.69 


11.78 
3.89 
10.07 
27.41 


'.».  Htí 

2.98 
8.31 
27.75 


1913 


•>7. 

6. 

7. 

l. 

6. 
.«. 
146. 


•  .1 

oa 

53 
M 
30 

21) 

00 

139 

156 

01 


.050 
2.  2-1 

.91 
2.18 

.96 
9.77 
1.77 

K.ON 

61.00 
21.54 
.141 


1912 


SO.  05 
5.23 
6.33 
4.52 
6.02 
45.84 
145.00 
.140 
.187 
1.08 


.052 
2.62 
1.11 
2.67 
1.55 
11.69 
6.68 
8.47 
79.00 
19.24 


12.47 
2.44 
9.73 

24.67 


! 


13.49 
7.37 
10.25 
29.35 


Table  25. — Range  of  prices  of  ugricultural  producís  at  niarket  centers. 


Product  and  market. 


Wheat  per  bushel: 

No.  2  red  winter,  St.  Louis. . 

No.  2  red  winter,  Chicago  

No.  2 red  winter,  New  York 1 . 
Corn  ixsr  bushel: 

No.  2  mixed,  SU  Louis  

No.  2,  Chicago  

No.  2  mixed,  Now  York 1 . . . . 
Oats  per  bushel: 

íío.  2,  St.  Louis  

No.  2,  Chicago  

Ryo  per  bushel:  No.  2;  Chicago. . . 
Buled  hay  per  ton:  No.  1  timo- 

thy,  Chicago  

Hops,  i>er  pound:  Choico,  New 

York  

Wool  per  pound: 

Onio  fine  unwashed,  Boston. 

Best  tub  washed,  St.  Louis. . 
Live  hogs  per  100  pounds:  Bulk 

of  sales,  Chicago  

Butter  per  pound: 

Creamcry ,  extra,  New  York . . 

Crcamery,  extra,  Elgin  

Eggs  j>er  dozen: 

A  verago  bestíresh,  Now  York 

A verago  best  fresh,  St  Louis. 
Cheose  per  pound:  ColÓved.1  N«w 
York  


$0. 81  -$0. 82 
.87J-  .88J 
.»5i-  .96} 

.  77}—  .  77} 
.74  -  .74} 


Aug.  1,  1914. 


.  35  -  .35 

.36}-  .37 

.  68  -  .70 

17.50  -18.50 

. 35  -  .37 

.25  -  .25 

.32-  .33 

&  40  -  8. 80 

.29}-  .30 

.28  -  .28 

. 27  -  .32 

.19-  .19 

.14}-  .14} 


July,  1914. 

June,  1914. 

July,  1913. 

July,  1912. 

$0. 76  -$0. 91 
.77!-  .95} 
.88}-  1.02} 

$0.  7ój-$a  97 
.961-  1.10 

$0.  83  -$0. 90 
.  X4  -  .96 
.95}-  .98} 

$0.98  -81.15* 
.97}-  1.10* 
1.062-  l.lBf 

. 67  -   .  77} 
.67}-  .76 

.68}-  .73} 
.68}-   .  73} 

.Gil-  -66 
.  60  -    .  02} 

.  69}-   .  77$ 
.  09}-   .  75 
.76f-  .84 

. 35  -  .38} 
.34f-  .30} 
.  55  -  .72 

.364-  .42} 
•  36|-  .40J 
. 58  -  .67 

.32-  .51 
.37}-  .41} 
.61  -  .64} 

.  32  -  .51 
.  42  -   .  57 
.71}-  .76 

14.50  -18.00 

14. 50  -16. 00 

13.50  -17.50 

17.50  -22.00 

.35  -  .38 

. 36  -  .40 

.17-  .21 

.28-  .38 

.  24  -  .25 
.32-  .33 

.22  -  .25 
.30  -  .33 

.20-  .21 
.35  -  .35 

.  22  -  .24 
.35  -  .35 

8.50  -  9.50 

7. 80  -  8. 40 

8. 75  -  9. 40 

7.  40  -  &  20 

.2CJ-  .29} 
.26  -  .28 

.26}-  .28 
.261-  .27} 

.26  -  .28} 
.  26  -  .26} 

.27  -  .27* 
.25  -  .25} 

.24  -  .31 
.18-  .19 

.22}-  .28 
.14  -  .18 

.25  -  .33 
.14}-  .17 

.23-  .31 
.14}-  .17 

.14  -  .14} 

.13}-  .15 

.  132-  .M 

.14J-   •  15i 

J  F.  o.  b.  afloat. 

*  Scptember  colored— Septembcr  to  April,  inclusive;  new  eolored  May  to  July,  inclusive;  colorcd  August. 
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Tabi-e  2G. —  The  equivalcnt  in  yield  per  acre  o/ 100  per  cent  eondüion  on  Sept.  1  in  cach 

State.  • 


Maine  

New  liampshire  

Vermont  

MassachtLs«*ti.s  

Rhode  Island  

Conneoticut  

New  York  

New  Jersey  

Penrisylvaniii  

Delawaro  

Mar. v!  and  

Virginia  

West  Virginia  

Ñor th  Carolina  

South  Carolina  

Georgia  

Florida  

Ohio  

Indiana  

Illinois  

Michigan  

Wiseonsin  

Minnesota  

Iov\ il .  .  .  ............... 

Missouri  

North  Dakola  

South  Dakota  

Ncbraska  

Kansas  

Kcntucky  

Tenne^ce  

Alabarna  

Mississippi  

Louisiana  

Tc.\as  

Okiahoma  

ArkaiLsas  

Montana  

Wyoming  

Colorado  

New  México  

Arizona  

Utah  

Nevada  

Idaho  

Washington  

Orcgon  

California  

l'niied  States.... 


Cora. 


Bu. 
4S.5 

45.  5 

46.  5 
50.  0 
43.0 

51.0 
45.0 
44.0 
49.0 
31*.  0 

42.0 
30.6 
37.0 
22.  4 
22.0 

17.5 
16.0 
41$.  0 
45.0 
43.5 

41.5 
42.5 
40.0 
44.0 

38.0 

32.0 
31.0 
35.5 
31.5 

34.  2 

30.  5 
2.1.0 
22.  4 
25.  5 
28.0 

30.0 
20.0 
33.5 
28.0 
25.0 

31.0 
30.0 
34.6 

35.  0 
31.0 

32.  0 
32.0 
41.0 

31. 


SprhiR 
wneat . 


Bu. 

27.0 


28.0 


16.0 
15.8 
17.3 
18.5 


21.0 
18.0 
19.0 


28.0 
30.0 
29.0 

25.5 
28.0 
30.0 
31.0 
29.0 

24.0 

22  0 


Oats. 


Bu. 
41.0 

39.0 
41.5 

38.  5 
35.0 

38. 0 
37.5 
36.0 
36.  3 
36.0 

33.8 
25.0 
2S.0 
22.0 
26.0 

24.0 
20.0 
41.5 
33.0 
41.5 

39.0 
40.5 
41.0 
39.0 
35.0 

36.5 
35.5 
36.0 
36.5 
29.0 

26.0 
23.0 
24.0 
26.5 
42.0 

39.0 
30.0  , 
50.5  1 
41.0 
45.0 

41.0 
45.0 
48.0 
45.0 
48.0 

54.0 
40.5 
41.0 


Bar- 

Buck- 

ley. 

wheat. 
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U. S. DEPARTMENT  OF  AGRICULTURE 


WINTER-WHEAT  VARIETIES  FOR  THE  EASTERN 

UNITED  STATES. 

By  Clyde  E.  Leiohty,  AgronomUtt  in  Charge  of  Eastern  Wheat  Invcstigations. 

INTRODUCTION. 

This  bulletin  deals  principally  with  the  soft  red  and  soft  white 
winter  wheats  adapted  to  the  eastern  half  of  the  United  States.  It 
is  necessary,  however,  in  discussing  the  kinds  of  wheat  grown  in  cer- 
tain  of  the  States  in  this  section  to  deal  to  some  extent  with  the  hard 
red  winter  wheats  and  the  spring  wheats,  as  there  are  districts  in 
which  these  types  of  wheat 
may  be  grown  along  with 
the  previously  mentioned 
types.  There  are,  in  other 
words,  transition  zones  be- 
tween  the  different  wheat- 
growing  districts  where 
either  of  two  types  of 
wheat  may  do  about  equally 
well. 

The  section  of  the  United 
States  here  under  consid- 
eration  (the  shaded  portion 
of  fig.  1)  comprises  mainly 
the  States  east  of  Nebraska, 
Kansas,  Oklahoma,  and  Texas  and  a  small  eastern  portion  of  each 
of  the  States  mentioned.  In  nearly  all  of  this  área  the  average 
annual  rainfall  is  at  least  30  inches,  and,  although  large  seasonal 
variations  occur,  the  área  is  generally  considered  as  humid.  The 
average  annual  rainfall  in  inches  is  shown  by  the  numbered  linee 
in  figure  1. 

Sote.  Of  interest  In  the  wheat-growing  secttons  of  the  eastern  United  States. 

58061o— 14 


Pío.  1. — Map  of  the  Unitod  States,  showlng  by 
shaded  Unes  that  portion  of  the  humid  wheat 
rcjíion  in  which  winter  wheat  is  now  grown.  The 
iM.uiularli  s  ¡uv  s(.Tii«  wliii(  n rl»i 1 1  a ry,  th»»rt'  lu»iu>! 
transition  zones  on  the  north  and  west.  The 
average  annual  rainfall  in  Inches  is  shown  by 
the  numbered  Unes. 
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Many  varieties  of  wheat  are  being  grown  at  the  present  time  by  the 
farmers  of  this  part  of  the  United  States,  and  new  varieties  are  con- 
tinually  being  originated  and  distributed  by  public  or  private 
agencies.  The  same  variety  is  often  known  by  two  or  more  different 
ñames,  however,  and  the  actual  number  of  distinct  varieties  is  much 
smaller  than  the  long  list  of  varietal  ñames  would  indicate.  The 
number  of  distinct  varieties,  nevertheless,  is  large,  although  the  char- 
acters  which  distinguish  them  are  often  minute  and  sometimes  not 
related  to  the  characters  which  make  the  varieties  valuable.  Care- 
ful  stud}7  and  considerable  time  are  required  in  order  to  learn  to  rec- 
ognize  varieties,  and  comparativo  tests  are  necessary  to  determine 
their  valué. 

TESTING  VARIETIES. 

The  testing  of  varieties  of  wheat  has  always  been  an  important 
work  of  the  State  agricultural  experiment  stations  and  the  United 
States  Department  of  Agriculture.  In  such  tests  usually  a  large 
number  of  varieties  are  grown  under  conditions  as  nearly  aüke  as 
possible,  for  the  purpose  of  determining  the  varieties  best  suited  to 
local  conditions. 

It  usually  has  been  impossible,  however,  to  find  any  one  wheat 
which  is  always  best  for  a  given  locality,  as  conditions  of  climatc 
and  soil  cause  fluctuations  from  season  to  season.  About  the  best 
that  can  be  hoped  for  is  to  determine  several  of  the  varieties  which 
will  do  well  on  the  average  for  several  seasons.  The  variety  which 
gives  the  best  average  yield  is  usually  the  one  that  should  be  grown, 
and  not  one  that  yields  remarkablv  well,  perhaps,  in  one  season  out 
of  many,but  whose  average  yield  is  low.  The  recommendations  made 
are  based  principally  upon  the  results  set  forth  in  publications  by 
the  State  experiment  stations. 

NORTHWARD  ADVANCE  OF  W1NTER  WHEAT. 

Since  the  introduction  of  the  hardy  varieties  of  wheat  from  south- 
eastern  Europe  there  has  been  a  decided  northward  movement  of  the 
winter-wheat  área.  This  has  been  going  on  rapidly  in  recent  years. 
The  reasons  therefor  are  the  generally  larger  yields  of  winter  wheat, 
dne  (1)  to  its  earlier  maturity.  thus  enabling  it  to  escape  hail,  hot 
winds,  disease.  etc.:  (2)  to  its  greater  drought  resistance;  and  (3) 
to  the  better  división  of  labor  which  it  allows  through  fall  seeding 
and  earlier  harvesting. 

The  acreage  of  winter  wheat  in  1909  is  shown  in  figure  2  and  the 
same  data  for  common  spring  wheat  in  figure  3. 

The  average  yields  in  Iowa  for  five  years  show  an  advantage  of 
4.8  bushels  in  favor  of  winter  wheat  over  spring  wheat.  The  re- 
sults of  a  4-year  test  in  Minnesota  show  a  similar  advantage  of  8.5 
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bushels.  With  this  evidence  at  hand  it  is  seen  that  the  región  in 
which  winter  wheat  is  grown  should  be  extended  northward  as 
rapidly  as  possible,  making  use  of  the  hardy  varieties  and  more  hardy 
strains  as  these  are  developed,  and  that  the  spring  varieties  should  be 
used  only  in  cases  where  the  fall-sown  wheats  are  winterkilled  or 
where  winter-wheat  growing  has  been  found  by  trial  to  be  unprofit- 
able.  Large  plantings  of  winter  wheat  should  not  be  made  in  any 
locality,  however,  until  it  has  been  determined  by  tests  lasting  at 
least  three  years  whether  or  not  winter  wheat  will  succeed. 

TRANSITION   ZONES  IN   WHEAT  GROWING. 


As  has  been  stated,  there  is  in  northern  lowa  and  southern  Minne- 
sota a  transition  zone  between  the  district  which  grows  only  winter 


Fio.  2. — Map  of  the  l'nit<d  Slates.  showing  the  aereare  of  winter  wheat  fyrown  in  1009. 
Kach  dot  represen ts  5,000  acres.  Eaeh  eounty  havlng  over  2,500  acres  and  not  more 
than  7,500  acres  has  onc  dot,  froni  7.500  aeres  to  12.500  acres,  two  dots,  etc. 


wheat  and  the  district  which  grows  only  spring  wheat.  In  this  zone 
both  spring  and  winter  wheats  are  grown,  often  on  the  same  farm. 
This  same  condition  exists  in  northeastern  Nebraska. 

In  southern  lowa,  southeastern  Xebraska,  eastern  Kansas,  central 
Oklahoma,  and  north-central  Texas  there  is  a  similar  transition  zone, 
the  two  types  of  wheat  being  the  hard  red  winter  wheats  of  the  Tur- 
key  type,  that  are  better  adapted  westward,  and  the  soft  red  winter 
wheats,  that  are  better  adapted  eastward.  This  transition  zone,  gen- 
erally  speaking,  is  that  región  which  has  an  average  annual  rainfall 
of  about  30  to  35  inches. 
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HARD  RED  WINTER  WHEAT. 

The  hard  red  winter  wheats  are  of  the  Turkey  or  Crimean  type, 
represented  principally  by  the  Turkey,  Crimean,  Kharkof,  and  Mala- 
kof  varieties.  All  of  these  are  usually  adapted  to  localities  in  which 
the  Turkey  variety  succeeds.  The  Kharkof  is  generally  considered 
to  be  more  hardy  than  the  Turkey  variety  and  consequently  better 
adapted  than  the  latter  to  northern  localities,  espeeially  in  the  north- 
ern  parts  of  Illinois,  Iowa,  and  Nebraska  and  the  southern  parts  of 
Minnesota  and  Wisconsin.  Certain  selected  strains  of  the  Turkey 
wheat  seem  to  be,  however,  equally  as  hardy  as  the  Kharkof.  There 


Fir,.  3. — Map  of  the  United  Rtntes,  showing  the  acreage  of  comraon  npring  wheat  grown 
ln  1900.  Each  dot  representa  5,000  aeres.  Eaeh  eounty  having  over  2,500  acres  and 
not  more  tlinn  7,500  arres  has  one  dot,  from  7,500  acres  to  12,500  aeres,  two  dota, 
etc. 


are  also  strains  of  these  hard  wheats,  selected  at  several  State  experi- 
ment  stations,  which  yield  much  better  than  the  unselected  seed  com- 
monly  grown. 

SOFT  RED  WINTER  WHEAT. 

Soft  red  winter  wheat  is  grown  in  all  that  part  of  the  United  States 
where  wheat  is  grown  east  and  south  of  the  transition  zone  already 
described,  except  those  parts  of  the  North  Atlantic  and  New  England 
States  where  white  wheat  or  spring  wheat  is  produced.  This  región 
is  sometimes  divided  into  northern  and  southern  sections;  but  this 
división  is  based  upon  climatic  conditions,  since  the  grain  produced 
in  the  Southern  States  is  not  markedly  different  from  that  produced 
in  the  Northern  States. 
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For  conveniente  of  reference  only,  the  States  producing  red  winter 
wheat  will  be  grouped  under  the  following  he-ads : 

(1)  The  soutbern  section  west  of  the  Mississippi  Kiver,  whieh  inehules  east 
ern  Oklahoma,  Arkansas,  Texas,  a  mi  Louislana. 

(2)  The  southeru  section  e;ist  of  tbe  Mississippi  Kiver,  whieh  inehules  Ten- 
nessee  and  North  Carolina  and  the  States  southward. 

(3)  The  North-Central  States,  whieh  inelmle  Kentucky  and  the  States  north- 
ward;  also  Missouri  and  part  of  Kansas. 

(4)  The  Xorth  Atlantic  States,  whieh  include  Virginia  and  the  States  nortli- 
ward. 


PiG>  4, — neads  of  bearded  winter  wheat,  representativo  of  the  following  groups :  1, 
Mediterranean  (group  6)  ;  2,  Virginia  (group  7)  ;  3,  Bearded  Winter  Fife  (group  13)  ; 
4,  Early  Ocnesee  Olant  (group  12). 


ADAPTED  VARIETIES  OF  SOFT  RED  WINTER  WHEAT. 

The  Southern  Section  West  of  the  Mississippi  Riveb. 

Texas. — For  the  northern  part  of  Texas,  extending  southward 
three  or  four  tiers  of  counties  from  the  Red  River,  where  the  animal 
rainfall  aniounts  to  about  30  inches  or  more,  bearded  wheats  of  the 
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Mediterranean  type  (fig.  4)  are  commonly  grown  and  give  on  the 
average  better  results  than  the  Turkey  wheats.  In  addition  to  the 
Mediterranean  variety,  the  Fulcaster  and  the  Tronclad  are  varieties 
of  soft  red  bearded  wheats  commonly  grown,  while  the  Poole,  Michi- 
gan Amber,  and  Germán  Emperor  (a  11  very  similar  to  each  other) 
are  good  soft  red  beardless  wheats.  The  área  to  the  west,  where  the 
rainfall  is  less  than  ahout  30  inches  annually,  is  included  in  the  hard 
winter-wheat  district,  and  the  Turkey  and  Kharkof  varieties  are 
more  certain  of  giving  a  good  crop.  Wheat  is  not  successfully 
grown  on  the  sandy  coastal  plains  of  Texas. 

Oklahoma. — Sibley  New  Golden,  Missouri  Bluestem,  Fulcaster, 
and  Mediterranean  (bearded  varieties),  and  Early  Red  Clawson, 
Xew  Red  Wonder,  Red  Russian,  and  Fultz  (beardless  varieties)  are 
adapted  toeastern  and  southern  Oklahoma,  wliere  the  annual  rainfall 
amounts  to  about  30  inches  or  more. 

Loxmiana. — Wheat  has  generally  failed  when  grown  for  grain  in 
Louisiana,  and  it  can  not  without  reservation  be  recommended  as  a 
crop  to  farmers.  On  the  red  lands  of  northern  Louisiana,  however, 
wheat  is  one  of  the  best  winter  grazing  crops  and  in  favorable  seasons 
may  produce  a  profitable  yield  of  grain.  As  it  fits  well  in  systematic 
rotations,  wheat  may  often  be  profitably  grown  in  Louisiana  for  pas- 
ture, feed,  and  building  up  the  land.  The  following  varieties  of  soft 
red  winter  wheat  are  reported  as  having  yielded  well:  Fultz,  Red 
May,  Harvest  King,  Fulcaster,  and  Purple  Straw.  Of  these  varieties 
the  Fulcaster  is  bearded,  while  the  others  are  beardless. 

Arkamas. — Conditions  for  wheat  growing  in  southern  Arkansas 
are  similar  to  those  of  northern  Louisiana.  On  the  high  lands  of  the 
northern  part,  however,  wheat  may  be  more  successfully  grown.  The 
varieties  giving  the  best  results  are  Kentucky  Bluestem,  Red  May, 
Fultz,  Fulcaster,  and  Sibley  Xew  Golden. 

*  • 

The  Southebn  Section  East  of  the  Mississippi  Riyeb. 

Mississippi,  Alabama,  Georgia,  and  South  Carolina. — The  Purple 
Straw,  Bluestem  (Alabama  Bluestem  or  Georgia  Bluestem),  Alá- 
banla Red,  Georgia  Red,  Fultz,  and  Red  May  (beardless  varieties) 
nnd  the  Fulcaster  (a  bearded  variety)  seem  to  be  the  best  for  gen- 
eral sowing  in  the  central  and  northern  parts  of  Mississippi,  Ala- 
bama, Georgia,  and  South  Carolina.  Wheat  is  more  successfully 
grown  on  clay  or  loam  than  on  sandy  soil;  consequently  it  is  not 
often  grown  in  the  southern  parts  of  those  States,  but  its  growing 
is  principally  confined  to  the  Piedmont  región. 

Florida—  Wheat  is  not  successfully  grown  in  Florida. 

Tennessee.— Much  of  Tennessee  is  rather  well  suited  to  wheat 
growing,  the  yields  and  the  quality  of  grain  being  good.    The  Poole, 
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Fulcaster,  and  Mediten* anean  varieties  are  recommended.  AU  pro- 
duce flour  of  excellent  quality.  The  Poole  is  beardless,  while  the 
other  two  are  bearded.  The  Xigger  and  the  Kansas  Mortgage  Lifter 
are  other  bearded  varieties  that  yield  well. 

North  Carolina. — The  Piedmont  and  mountain  sections  of  Xorth 
Carolina  are  suited  to  wheat  growing.  The  Purple  Straw,  Golden 
Chaff,  Harvest  King,  Red  May,  Currell  Prolific,  and  Fultz  (beard- 


Fig.  5. — Heads  of  beardless  wlnter  wheat,  representativo  of  the  followlng  groups :  1, 
Fultz  (group  1)  ;  2,  Leap  Prollflc  (group  1)  ;  3,  Purple  Straw  (group  1)  ;  4,  Toóle 
(group  2)  ;  5,  Mealy  (group  3)  ;  6,  Dnwson  Golden  Chaff  (group  10). 

less  varieties,  fig.  5),  and  the  Fulcaster,  Lancaster,  Dietz,  and  Red 
Wonder  (bearded  varieties)  are  some  of  the  well-known  sorts  which 
have  given  good  yields  in  this  State. 

The  Nobth-Central  States. 

Ea8tem  Kansas. — For  eastern  and  southeastern  Kansas  it  has  been 
found  that  the  Zimmerman,  Fulcaster,  Mediterranean,  Fultz,  Cur- 
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rell  Prolific,  Harvest  Queen,  and  similar  varieties  are  best  adapted. 
The  Harvest  Queen  is  the  best  wheat  tried  thus  far  in  the  locality 
of  Leavenworth.  It  is  a  good  yielder,  has  a  stiff  straw,  and  stands 
up  well  on  rich  soil.  The  Zimmerman  succeeds  well  in  the  northern 
and  northeastern  counties.  The  other  varieties  mentioned  are  better 
adapted  to  the  eastern  and  southeastern  parts  of  the  State.  The  Ful- 
raster  and  the  Mediterranean  are  the  only  bearded  varieties  men- 
tioned. These  soft  or  semihard  wheats  seem  to  be  the  best  for 
growing  in  that  section  of  Kansas  in  which  the  average  annual  rain- 
fall  amounts  to  more  than  35  inches.  This  includes  the  first  eastern 
tier  of  counties  on  the  north  and,  gradually  inereasing  toward  the 
south,  includes  the  three  eastern  tiers  on  the  southern  border.  The 
section  of  the  State  between  the  lines  of  35  and  30  inch  rainfall, 
including  the  third  tier  of  counties  from  the  east  on  the  north  and 
the  fourth  and  fifth  tiers  on  the  south,  are  probably  in  the  transition 
zone  between  the  soft  and  hard  wheats. 

Missouri. — Extensive  varietal  tests  made  at  the  Missouri  Agricul- 
tural  Experiment  Station  indícate  that  the  Dietz,  Rudy,  Mediter- 
ranean, Fulcaster,  and  Lebanon  (bearded  varieties),  and  the  Poole, 
Michigan  Wonder,  Red  Wave,  Hickman,  Beechwood  Hybrid,  Early 
Ripe,  and  Fuitz  (beardless  varieties)  are  well  adapted  to  conditions 
in  central  Missouri.  The  hard  red  wheats  are  worthy  of  trial  in  the 
north western  córner  of  the  State. 

Illinois. — The  hard  red  wheats  are  best  adapted  to  central  and 
iiorthern  Illinois.  The  Kharkof  seems  best  adapted  to  the  extreme 
northern  part,  while  the  Kharkof,  Turkey.  Malakof.  and  Beloglina 
are  all  adapted  to  the  remainder  of  this  section. 

The  soft  red  wheats  are  best  adapted  to  southern  Illinois.  These 
varieties  are  among  the  best  for  this  part  of  the  State :  Fulcaster  and 
Rudy  (bearded  varieties),  and  Harvest  King,  Wheediing,  Fultz,  and 
Poole  (beardless  varieties). 

Kentucky. — The  Jersey  Fultz  is  recommended  as  the  best  variety 
that  has  been  found  for  the  vicinity  of  Lexington  and  similar  local- 
ities  in  Kentucky.  The  Extra  Early  Oakley  is  also  good.  These 
are  both  beardless  wheats  very  similar  in  appearance.  The  Harvest 
King  is  another  good  beardless  wheat.  Among  the  bearded  wheats 
the  Kansas  Mortgage  Lifter,  Fulcaster,  and  Lancaster  are  especially 
recommended.  The  Fulcaster  is  perhaps  the  best  milling  wheat 
among  all  these  varieties  (fig.  6). 

Indiana. — Cooperative  tests  made  with  a  number  of  good  varieties 
throughout  the  State  of  Indiana  for  four  vears  indícate  that  the 
Michigan  Amber,  Dawson  Golden  Chaff  (grains  white  or  amber), 
and  the  Rudy  yield  well  throughout  this  State  and  ha  ve  good  milling 
valué.  The  Egyptian  Amber  and  the  Farmers  Friend  have  likewise 
shown  themselves  valuable  in  a  2-year  test.    The  Michigan  Amber 
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and  Dawson  Golden  Chaff  are  beardless,  while  the  others  nained 
are  bearded  varieties.  In  addition  to  these  wheats  the  following 
\arieties  raay  be  safely  recommended :  Grains  o'  Gold,  Mealy,  Wiuter 
King,  Poole,  Harvest  King,  Farmers  Trust.  Red  Wave,  Reliable, 
and  Fultz. 

Ohio. — In  a  lG-year  varietal  test  at  the  Ohio  Agricultural  Experi- 
mcnt  Station,  Dawson  Golden  Chaff  lias  led  in  yield.    This  wheat. 


Fio.  6. — Heads  of  bearded  wlnter  wheat,  representativo  of  group  0,  as  foUoWfl :  1, 

Turkey ;  2,  Bearded  Purple  Straw ;  3,  Fulcaster. 


it  must  be  remembered,  however,  is  not  a  red  but  an  amber  or  white 
wheat.  The  red  wheats  in  the  order  of  average  yield  are  the  Nigger, 
Gipsy,  Perfection,  Poole,  Valley,  Mealy,  and  Harvest  King.  Each  of 
these  varieties  has  averaged  between  30  and  31  bushels  per  acre  for 
the  16  years  tested.  The  first  five  of  these  have  been  proved  by 
tests  to  be  of  valué  in  four  widely  separated  counties  and  can  doubt- 
less  be  recommended  for  general  sowing  in  the  State.    The  Gipsy, 
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Xigger,  and  Valley  are  hearded  varieties,  while  the  others  named  are 
beardless. 

Michigan. — Comparative  yields  secured  and  baking  tests  made 
with  a  numbor  of  wheats  for  three  years  at  the  Michigan  Agricul- 
tural  Experiment  Station  indícate  that  Shepherd  Perfection  is  the 
best  red  wheat  fc:r  general  growing  in  that  locality.  It  was  exceeded 
in  yield,  however,  by  the  white  wheats,  Early  Windsor  and  Dawson 
Golden  Chaff.  The  Budapest,  a  red  wheat,  gave  good  yields,  but 
slightly  under  the  others.  The  American  Banner,  a  white  wheat, 
vielded  well  for  two  years  and  was  winter  resista nt.  Of  these  va- 
rieties.  Shepherd  Perfection  and  Budapest  are  bearded,  while  the 
others  are  beardless. 

Tiik  Nokth  Atlantic  Statks. 

Virginia. — Varieties  adapted  to  the  western  part  of  Virginia  are 
the  Fulcaster,  Blue  Ridge.  and  Mediterranean  (bearded  varieties), 
and  the  Fultz,  Harvest  King,  and  Perfection  (beardless  varieties). 
The  bearded  varieties  ha  ve  vielded  better  than  the  beardless  ones.  For 
the  northern  and  eastcrn  parts  of  the  State,  tests  at  Arlington  indi- 
cate  that  the  following  varieties  are  all  well  adapted:  Purple  Straw, 
Poole,  and  China  (beardless  varieties).  and  Dietz,  Bearded  Purple 
Straw,  Virginia,  and  Mammoth  Red  (bearded  varieties)  of  the  red 
wheats  and  Dawson  Golden  Chaff  of  the  white  wheats.  Many  other 
varieties  vielded  about  as  well,  and  it  is  impossible  to  say  that  any 
one  is  best  for  general  sowing. 

West  Virginia. — Extensive  varietal  tests  ha  ve  not  been  made  in 
West  Virginia.  The  Gipsy,  Poole,  Dawson  Golden  Chaff,  Nigger, 
Velvet  Chaff,  and  Rudy  are  some  of  those  doing  well  in  tests  now 
being  eonducted  at  the  State  experiment  station. 

Maryland. — The  following  varieties  of  wheat  are  adapted  to 
Maryland:  China  and  Currell  Prolific  (beardless  red  wheats), 
Bearded  Purple  Straw,  Dietz  Longberry,  Turkish  Amber,  and  Mam- 
moth Red  (bearded  red  wheats),  and  Dawson  Golden  Chaff  (a  beard- 
less white  wheat). 

Delawarc. — In  Delaware  the  following  varieties  of  wheat  have 
yielded  well  and  seem  adapted  to  the  conditions:  Rudy,  Gipsy,  Red 
Wonder  (bearded  varieties).  and  Lcap  Prolific,  Currell  Prolific, 
and  Perfection  (beardless  varieties). 

New  Jersey. — Fulcaster  (bearded)  and  Fultz  (beardless),  both  red 
wheats,  and  Dawson  Golden  Chaff  (a  beardless  white  wheat)  can 
be  recommended  for  growing  in  Xew  Jersey. 

Pennsyl  cania. — Varieties  of  red  winter  wheat  adapted  to  Penn- 
svlvania  are  the  Harvest  Kin<x  (íjood  for  rich  land),  Fulcaster  (not 
so  good  for  low  lands),  China,  Turkish  Amber,  Currell  Prolific, 
Ontario  Wonder,  and  Reliable.    These,  however,  have  been  out- 
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yielded  by  Dawson  Golden  Chaff,  a  white  wheat.  The  Jones  Long- 
berry  No.  1  and  the  Gold  Coin  (or  Fortyfold),  white  wheats,  have 
also  done  very  well.  The  Fulcaster,  Turkish  Amber,  Jones  Long- 
berry  No.  1,  and  Reliable  are  bearded,  while  the  others  named  are 
beardless  varieties. 

New  York. — New  York  should  probably  be  considered  in  the  white 
winter-whcat  district,  as  white  wheats  are  most  commonly  grown. 
Several  of  the  red  wheats,  however,  have  yielded  well  in  recent  tests. 
The  best  of  these  are  the  Prosperity  and  the  Fultz,  beardless  varie- 
ties, and  Rural  New  Yorker  No.  57,  a  bearded  variety.  Adapted 
varieties  of  white  wheat  are  given  below. 

SOFT  WHITE  WINTER  WHEAT. 

The  principal  district  growing  soft  white  winter  wheat  comprises 
New  York  and  Pennsylvania  and  portions  of  the  States  lying  imme- 
diatelv  south  and  east  of  thein.  White  wheat  is  not  the  onlv  kind 
grown  in  this  district.  red  wheat  being  also  largely  grown.  On  the 
other  hand,  inore  or  less  white  wheat  is  grown  throughout  the  soft 
red  winter  wheat  district. 

In  New  York  and  under  similar  conditions,  speaking  generally, 
white  wheats  yield  more  grain  per  acre,  possess  stronger  straw, 
weigh  a  little  less  to  the  meastired  bushel,  have  slightly  softer  grains, 
and  furnish  a  better  pastry  flour  but  a  somewhat  weaker  bread  flour 
than  the  red  varieties. 

DEMAND  FOR  SOFT  WHITE  WHEAT. 

There  is  a  considerable  demand  for  soft  white  wheat  in  New  York 
and  adjoining  States  by  nianufacturers  of  whole- wheat  foods  and 
pastry  flours.  When  the  local  supply  is  inadequate,  this  class  of 
wheat  is  sometimes  brought  from  the  Pacific  coast.  There  is  also 
a  large  local  demand  for  wheat  as  poultry  feed  in  these  States  and 
in  New  England,  and  the  variety  giving  the  largest  yields  of  grain 
will  probably  be  found  most  profitable  where  such  demand  exists, 
irrespective  of  the  milling  valué  of  the  wheat.  Whcre  white  wheat 
yields  best,  therefore,  and  there  is  a  good  market  for  it,  the  growing 
of  such  wheat  is  recommended. 

ADAPTED  VARIETIES  OF  SOFT  WHITE  WINTER  WHEAT. 

The  white  wheats  which  have  succeeded  well  in  the  North-Central 
and  North  Atlantic  States  are  as  follows: 

Indiana. — Dawson  Golden  Chaflf. 

Michigan. — Early  Wintlsor.  Dawson  Golden  Cbaff,  American  liauner. 
O/iio.  Virginia,  West  Virginia,  Maryland,  and  New  Jersey. — Dawson  Golden 
Chaff. 
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Pennsylraniu. — Dnwson  Golden  Chaflf,  Goltl  Coin  (<>r  Fortyfold). 
S'cw  York. — Dawson  Golden  Chaff,  Gold  Coin  (or  Fortyfold),  New  Soule. 
Extra  Early  Windsor.  Jones  Longberry  No.  1.  Karly  Genesee  Giant. 

Dawson  Golden  Chaff  is  probably  the  leading  variety  of  soft 
white  winter  wheat.  It  has  been  one  of  the  highest  yielding  varieties 
among  all  the  wheats  tested  in  the  States  just  mentioned.  This  variety 
stands  up  well  in  tlie  field  and  is  above  the  average  in  winter  resist- 
ance.  The  grains  are  soiuewhat  hanler  than  those  of  niost  other 
white  wheats.  In  several  niilling  and  baking  tests  that  have  been 
made  it  has  given  a  good  yield  of  ílour.  rather  low  in  total  protein 
content,  but  containing  gluten  of  exeellent  quality. 

WHEAT  IN  THE  NEW  ENGLAND  STATES. 

Very  little  wheat  is  raised  in  the  New  England  States.  Tn  1913 
Maine  and  Vermont  produced  70,000  and  ¿4,000  bushels,  respectively. 
No  other  State  of  this  group  is  eredited  with  wheat  produetion. 
Spring  wheat  is  the  < nlv  kind  reported  as  being  grown  in  the  two 
States  just  mentioned.  The  fife  and  the  bluestem  groups,  spring 
wheats.  are  adapted  to  these  States. 

Tests  rnade  bv  the  Connecticut  Agrien ltural  Kxperiment  Station 
at  New  lia  ven  during  the  seasons  of  11)11-12  and  1012-13  with  seed 
of  14  varieties  of  winter  wheat  furnished  bv  the  United  States  De- 
partment  of  Agrieulture  indícate  that  «11  of  the  varieties  tried  can 
be  successfully  grown  in  that  locality.  Although  all  these  varieties 
were  grown  under  adverse  soil  eonditions,  the  average  yield  for  the 
two  ycars  is  above  18  bushels  in  every  case.  The  six  leading  varieties 
in  the  order  of  yield  are  Dawson  Golden  Chaff,  Fultzo-Mediter- 
ranean.  Dietz,  Bearded  Winter  Fife.  Fultz,  and  Marvland  Flint. 
Dawson  Golden  Chaff  yielded  at  the  ra  te  of  29  bushels  per  acre, 
while  the  other  five  varieties  each  yielded  approxiniately  23  bushels 
per  acre.  It  is  probable  that  Dawson  Golden  Chaff  is  one  of  the 
best  yielding  winter  varieties  for  the  New  England  States. 

There  is  a  large  local  demand  in  New  England  for  wheat  as  a 
poultry  or  stock  feed.  Jt  should  not  be  diflicult  for  several  farniers 
in  ahnost  every  neighborh<Jod  to  sell  at  a  good  price  to  their  neigh- 
bors  all  the  wheat  which  they  can  raise.  The  growing  of  wheat  on 
land  adapted  to  its  culture  is  therefore  likely  to  prove  profitable  in 
New  England,  and  the  farniers  of  this  section  wotdd  do  well  to  con- 
sider  carefully  the  addition  of  wheat  to  the  crops  which  they  grow. 
Winter  wheat  will  doubtless  give  better  average  yields  than  spring 
wheat  if  proper  cultural  methods  are  employed  and  suitable  varieties 
are  used. 

IMPROVEMENT  OF  VARIETIES. 

Manv  farniers  are  doubtless  growing  inferior  varieties  of  wheat. 
The  first  concern  of  every  grower  should  be  to  determine  by  test  or 
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otherwise  the  variety  bcst  suited  to  his  conditions.  Having  deter- 
mined  this  point,  he  should  then  begin  and  faithfully  continué  sys- 
tematic  efforts  to  improve  this  variety  f or  the  conditions  of  his  f arm. 
The  method  of  improvement  to  be  adopted  sliould  depend  upon  the 
importance  of  the  wheat  crop  on  the  farm  in  question  and  the  time 
and  facilities  at  the  disposal  of  the  farmer.  Every  farmer  should 
at  least  use  clean,  plump,  heavy  seed  and  should  also  be  on  the  look- 
out  for  striking  variations,  or  sports,  which  probably  occur  rarely  in 
a  field  of  wheat,  but  which  may  occur  at  any  time.  Several  of  our 
most  valuable  varieties  ha  ve  originated  from  single  plants,  slightly 
different  from  others  about  them,  which  have  been  found,  preserved, 
and  propagated  by  careful,  observant  farmers. 

Another  method  of  wheat  improvement  is  by  the  selection  of  good 
heads  or  good  plants  from  the  general  field  and  growing  the  seed 
from  each  individual  head  or  plant  in  sepárate  rows.  At  harvest 
time  the  best  rows  are  thrashed  and  preserved  separately  and  each 
lot  thus  obtained  is  sown  again  in  sepárate  rows  of  suitable  length. 
This  is  continued  year  after  year  until  a  few  superior  strains  are 
obtained,  which  may  be  rapidly  increased  in  larger  plats. 

The  method  of  most  general  application,  however,  is  one  which 
may  be  called  "  mass  selection/'  No  great  amount  of  time  or  extra 
labor  is  required  by  this  method  to  secure  satisfactory  results.  In 
applying  it,  a  field  of  wheat  is  examined  at  harvest  time  and  enough 
good  heads  are  selected  to  make  a  bushel  or  more  of  seed.  This  is 
thrashed  separately  and  sown  in  the  ordinary  way  in  a  field  or  plat 
of  good  fertility.  It  may  be  sown  in  a  marked  portion  of  a  general 
wheat  field.  At  harvest  time  the  best  heads  are  picked  from  the  plat 
sown  with  the  special  seed,  just  as  they  were  picked  from  the  general 
field  the  year  be f ore,  and  these  heads  are  handled  and  sown  as  were 
those  selected  the  previous  year.  The  remainder  of  the  plat  is  cut 
and  thrashed  separately,  and  the  grain  thus  obtained  is  used  as  seed 
for  the  general  crop.  This  method  of  selection  should  be  continued 
year  after  year  as  a  means  of  providing  good  seed  for  the  general 
wheat  crop  on  the  farm. 

THE  GROUPING  OF  ADAPTED  VARIETIES  OF  WHEAT. 

The  wheats  reconimended  herein  are  grouped  below  in  accordance 
with  some  of  the  most  obvious  and  most  easily  determined  characters. 
The  terms  used  in  the  description  are  red,  white,  and  amber — to 
denote  the  color  of  the  wheat  kernels;  bearded  and  beardless — to 
denote  the  presence  or  absence  of  beards  on  the  heads;  white  or 
yellow  and  red  or  brown — to  denote  the  color  of  the  chaff  (no 
attempt  being  made  to  distinguish  white  from  yellow  or  red  from 
brown)  ;  and  velvet  and  smooth— to  denote  the  presence  or  absence 
of  hairs  or  velvet  covering  on  the  chaff.  The  following  -iassification 
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is  made  according  to  the  descriptions  most  commonly  given  of  the 
different  varieties: 

(1)  Red  kernels,  beardless,  smooth  white  or  yellow  chaff. 
liará  spring. — Fife  (Minnesota  No.  103). 

Soft  or  scmihard  ídn/cr.— Alabauia  Bluestem,  Alabama  Red,  Extra  Early 
Oakley,  Fulrz.  Fultzo-Mediterranean.  Georgia  Bluestem,  Georgia  Red, 
Harvest  Quwn,1  Hkkman,  Jersey  Fultz.  Leap  Prolifle,  Ontario  Won- 
der.  Prosperity,  Pnr]»le  Straw,  Red  May.2  Ziuimerman. 

(2)  Red  kernels,  beardless.  .smoot b  red  or  brown  chaff. 

Soft  or  8cmihard  tcintcr. — Beeehwood  Hybrld.  China,  Currell  Prolific, 
Early  Retí  Clawson.  Early  Riñe,  Germán  Emperor.3  Golden  Chaff.  Har- 
vest Klng,  Michigan  Aniber,  Michigan  Wonder,  Perfection,  Poole  Red 
Russian,  Retí  Wave,  Rochester  Red.  Wheedling. 

(3)  Red  kernels,  beardless.  velvet  white  or  yellow  chaff. 

Hard  spring.— Bolton   Bluestem.   Haynes  Bluestem.   Minnesota   No.  160 

(selection  from  Haynes  Bluestem). 
Soft  or  scmihard  wintcr. — Mealy.  Jones  Wluter  Fife. 

(4)  Red  kernels.  beardless.  velvet  red  or  brown  chaff. 
Soft  or  scmihard  wintcr. — St.  Louis  Grand  Prize. 

(o)  Red  kernels.  beared.  smooth  white  or  yellow  chaff. 

Soft  or  scmihard  wintcr.^ Reardetl  Purple  Straw,  Budapest,  Dietz  (or 
Dletz  Longberry).  Egyntían  Amber,  Farmers  Friend.  Fulcnster,  Grains 
o'  Gold.  Gipsy.  Ironclad,  Kansas  Mortgage  Lifter.  Leba  non,  Mainmoth 
Red,  Niggcr,  Red  Wonder.*  Reliable.  Rudy.  Turkish  Amber,  Valley. 
Winter  King. 

Hard  wintcr. — Beloglina.  Crimean,  Kharkof,  Malakof,  Turkey. 
Hard  spring. — Early  Java.  Johnson.  Presten. 
(G)  Red  kernels.  bearded.  smooth  retí  or  brown  chaff. 

Soft  or  scmihard  wintcr:—  Blue  Ridge,  Farmers  Trust,  Lancaster,  Mediter- 
ranean.  Missouri  Bluestem.  Shepherd  Perfection,  Sibley  New  Golden. 

(7)  Red  kernels.  bearded.  velvet  white  or  yellow  chaff. 

Soft  or  Hcmihard  wintcr. — Rural  New  Yorker  No.  57,  Virginia. 

(8)  Red  kernels.  bearded,  velvet  red  or  brown  chaff. 
Soft  or  semiha rd  wintcr. — Velvet  Chaff. 

(9)  White  or  amber  kernels.  beardless.  smooth  white  or  yellow  chaff. 
Soft  tcintcr.— Early  Ontario,  Keutucky  Bluestem. 

(10)  White  or  amber  kernels.  beardless,  smooth  retí  or  brown  chaff. 

Soft  tcintcr—  American  Banner,  Early  Windsor,  Dawson  Golden  Chaff. 
Gold  Coin  (or  Fortyfold).  New  Soule. 

(11)  White  or  amber  kernels.  bearded,  smooth  white  or  yellow  chnff. 
Soft  tcintcr. — Séneca  Chief. 

(12)  White  or  amber  kernels,  bearded.  smooth  red  or  brown  chaff. 
Soft  wintcr. — Early  Genesee  Giant.  Jones  Longberry  No.  1. 

(13)  White  or  amber  kernels.  bearded.  velvet  white  or  yellow  chaff. 
Soft  wintcr.— Bearded  Winter  Fife. 


1  Anothor  variety  having  whito  kornels  is  grown  under  íhls  ñame. 
8  A  red  or  brown  chaflfed  straln  is  also  grown. 
■A  whllc-cliaffed  straln  is  also  grown. 
*  A  red-cbaffed  straln  is  also  grown. 
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SCHOOL  LESSONS  ON  CORN. 

liyC.  H.  Lank, 

Chic/ SjMTíatint  in  AgrmtUural  Eduvntinn.  (tjficfof  Experiment  Statimu. 

INTRODUCTION. 

For  a  oonsh lora ble  number  of  yetáis  more  attontion  has  been  given 
by  farniers  to  tho  production  and  improvement  of  coni  than  to  any 
other  grain  or  general  fann  crop,  yot  for  no  10-yoar  poriod  lias  tho 
average  oorn  yiold  of  the  United  States  exeeeded  28  bushels  per  aero. 
No  State  lias  averaged  for  any  year  ovor  54  bushels  per  aere,  yot  in 
praetieally  evory  soetion  of  the  United  States  yields  of  more  than 
100  bushels  per  aero  ha  ve  been  produeed.  With  tho  rapid  spread  of 
the  work  of  boys'  clubs  the  need  of  the  study  of  corn  in  tho  schuols 
has  come  lo  bo  Imitar  approoiatod.  Tho  purposo  of  this  bullotin  is 
to  lurnish  lessons  for  dovoloping  the  roul  educational  valué  of  this 
studv. 

LESSON  I. 

Suhjtct.   -Kinds  of  corn. 

To  pies  for  study. — Points  of  difiéreme  botwoen  ílint,  pop,  swoet. 
and  dent  corn.  What  is  eaoh  kind  mostly  used  for?  How  niany 
kinds  are  grown  in  your  school  distriot  \  \Vhich  has  provecí  inost 
proíitable  ?    Which  producios  the  largor  annual  crop,  corn  or  wheat? 

Kxercwes.  —  flavo  six  or  inoro  pupils  bring  10  ears  of  the  bost  corn 
thoy  can  fintl  at  homo.  It  would  be  bottor  if  all  could  bríng  tho 
samo  kind  of  corn.  Bofore  tho  pupils  attompt  to  soleet  tho  most 
desirable  ears  for  seed  have  them  read  the  ref  ©rencos.  Then  ha  ve 
tho  pupüs  soloet  20  or  30  of  tho  bost-looking  ears  for  uso  in  the  lesson 
on  judging  corn. 

References. — Farmors'  Bulletins  229,  pp.  S,  9:  253,  pp.  (i,  7;  415.  pp. 
6,  7;  537,  pp.  18,  19;  553;  554. 

Notv.  Fnrnlshes  eli'inenlary  lessons  nn  corn  uml  Ls  oí  interés!  lo  nirul-sHionl  IiucIhts  in  ull  r  tris  .if  tlie 
VnitM  States. 
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LESSON  II. 

Subject. — Judging  cora. 

Topics  fnr  sfudy.     Objeet  of  COTO  judging.     Valué  ol  "coni  HCOM 

card."  Preparation  of  local  corn  exhibit.  Learn  how  to  judge  of  the 
maturity,  vitality,  and  distinctness  of  type  of  cora. 

Exercises. — Próvido  each  pupil  with  10  ears  of  corn  and  lot  him 
practico  scoriiig,  using  the  score  card  given.  Each  pupil  should 
acore  a  half  dozen  or  more  10-ear  samplea  before  thia  exerciae  ia 
passed  by.  Xumber  olí  of  the  ears  from  1  to  20  or  1  to  30,  as  the  case 
may  be,  by  tying  to  each  asmall  numbered  tag  or  sticking  a  numbered 
pcg  i  uto  the  butt  of  each  cob.  Have  each  pupil  provide  himsolf  with 
a  score  card  rulod  as  shown  below,  providing  one  colunin  for  each 
ear  of  corn.  The  figures  in  the  score  card  just  to  the  lcft  of  the  first 
perpendicular  lino  show  tho  nuinber  of  "pollita"  that  should  be 
given  for  a  perfect  ear,  o.  g.,  if  tho  pupil  thinks  ear  No.  4  is  nearly 
perfect  in  shape  he  would  probably  mark  9  in  line  2,  column  4,  as 
shown  in  the  table.  Each  pupil  should  examino  carefully  each  ear 
of  corn  and  put  down  on  bis  score  card,  in  the  column  of  the  same 
number  as  the  ear  of  corn,  bis  estímate  of  thequalities  named  on  each 
line  at  the  left,  except  line  4 — vitality — which  should  not  be  fillod  in 
until  after  the  seed  is  tested  by  the  method  explained  on  page  3. 

Then  compute  the  germinating  valué  of  the  different  samples  on 
the  basis  of  20  for  a  perfect  ear,  as  shown  in  the  score  card,  and  give 
each  ear  its  propor  rating  in  line  4  of  the  score  card.  Now  add  up 
tho  diíTerent  columna  of  figures  in  the  score  card,  and  by  means  of 
the  totals  select  the  best  íive  ea\s. 

Score  card  fnr  rom . 


I'oinls. 


1.  Truenos»  to  type. 
Shape  oí  ear  


1      2  A 

1 

10   

4     S  ■  «  1  ?  i  K 

"*       :"  1  ■ 

1 

9  10 

10   1.... 

1 

5   

20   

5   

i 

fi.  B litis  of  ears   5 

7.  l'niíortnilv  of  kcrnels   5 


I 


K.  Shape  of  kernels   5   

9.  Lenglh  of  ear   5   

10.  Circiimferenceofear   A   '  1  

11.  FurrowR  lietween  row  s   5   1  

12.  Space  lwtween  kernels  nt  col»   10  

13.  Proport  ion  of  cora  1  o  ooh   10  I. 


Total   100 


.i. 


In  order  to  understand  the  meaning  of  all  the  points  listed  in  thia 
score  card  it  is  well  to  write  to  the  State  agricultura!  college  or 
to  the  State  corn  breedeis'  asaociation,  if  there  is  one,  for  an  expla- 
nation  of  the  oíficial  acoro  card  uaed  in  your  State;  or  it  may  be  poa- 
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sible  to  get  soine  one  from  the  agricultural  college  or  othcr  agricul- 
tural  schooi  to  come  to  your  school  or  county  teachcrs'  meeting  and 
explain  the  score  card  f  ully. 

References. — Corn  score  card  published  by  the  State  agricultural 
college.    State  corn  breeders'  association,  if  thore  is  one. 

LESSON  III. 

Subject. Scvd  corn. 

Topics  for  sUuly-  Wliat  constitutes  good  seed  corn  ?  Where  to 
obtain  the  best  possiblc  seed  corn.  How  to  gather  seed  corn.  Treat- 
ment  of  seed  irnniediately  aftcr  gathoring.  Pestroying  weevils  or 
grain  moths.    Winter  storage  of  seed  corn.    Method  of  shelling. 

Exercises. — Compare  the  methods  outlined  in  Farmers'  Bulle tin  415 
witli  those  in  practice  in  the  viciinty  of  the  school.  Wliat  advan- 
tages  for  the  various  methods  are  apparent  <  See  that  the  pupils 
actually  perform  as  many  as  time  will  permit  of  the  operations  for 
gathering  and  storing  seed  corn  as  are  outlined  in  tlús  particular 
bulle  tin. 

References. — Farmers'  Bulletins  193,  pp.  20-26;  225,  pp.  9,  10; 
229;' 244,  pp.  5,  7;  253;  415. 

LESSON  IV. 

Subject. — Testing  seed  corn. 

Topics  far  study. — Importance  of  testing  the  vitality  of  corn. 
How  to  make  germinating  boxes.  Gare  of  the  germinating  box. 
Ears  to  be  saved  for  seed.    Grading  of  the  seed  ears. 

Exercises.—  H ave  the  pupils  study  and  make  the  gerniinating  test 
as  outlined  in  Farmers'  Bulletin  253. 

References.— Farmers'  Bulletins  253,  pp.  8-10;  415,  p.  12;  537,  p.  9. 

LESSON  V. 
Subject. — Place  of  corn  in  crop  rotation. 

Topics  f oí' study . — (1)  Reasons  for  rotation:  (a)  Different  crops 
make  differentrequi remen tsof  the soii;  (b)  root  sys tenis  differ;  (c)  crops 
should  be  selected  to  suit  varying  seasonal  conditions;  (d)  the  culture 
of  one  crop  prepares  for  a  succeeding  crop  of  a  particular  kind ;  (e)  dis- 
tribu tion  of  labor.    (2)  Corn  in  systems  of  rotation. 

Exercises. — Draw  plans  of  the  home  farm,  showing  fields,  and  write 
in  each  field  the  crops  in  the  order  in  which  they  woro  grown  during 
tlie  last  five  yeai-s.  Write  to  the  State  agricultural  college  for  (a) 
a  system  of  crop  rotation  in  grain  larming  and  for  (b)  a  systcm  of 
rotation  in  li  ve-stock  farming. 

References—  Farmers'  Bulletins  242;  310,  pp.  12,  13,  21,  22;  325; 
422;  537. 
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LESSON  VI. 

Subject. — Preparation  of  tho  seed  bed. 

Topics  for  study. — Soil  eonditions  nocessary.  Time  of  plowing. 
PurpOBO  of  plowing.  Dopth  of  plowing.  Characteristicx  of  a  good 
seed  bed.    When  should  cover  crops  be  turned  under  for  corn? 

Exercises  —  Show  the  effect  of  plowing  under  cloddy  soil,  or  a  large 
cover  crop,  on  the  risc  of  eapillary  watei.  Also  the  eíTect  of  diaking 
a  cover  crop  or  heavy  coating  of  manure  into  the  surface  soil  before 
turning  under.  Use  four  himp  chimneys,  numbered  1,  2,  3,  and  4. 
FUI  al)  to  a  depth  of  ó  inches  with  a  sandy  soil.  Finish  filling  No.  1, 
using  good  loara  soil.  On  top  of  the  santl  in  No.  2  put  1  inch  of  wheat 
or  oat  chaíF  well  packed  down.  In  No.  3  put  2  inches  of  fine  clods. 
Finish  filling  Nos.  2  and  3  with  loam  soil.  Complete  the  filling  of 
No.  4  by  using  a  mixture  of  loam  and  the  same  amount  of  chaff  uaed 
in  No.  2.  Set  all  chimneys  in  about  1  inch  of  water.  Observe  and 
explain  resulta. 

Rejerences. — Farmers'  Bulletins  414,  pp.  (i,  7,  13,  17,  1S;  537,  pp. 
12,  13,  14. 

LESSON  VII. 

Subject.  ■  — Fertilizo rs  and  liow  to  apply  thom. 

Topics  for  .st^/y— What  are  the  indispensable  requireraents  for  a 
good  corn  yield  ?  What  is  one  of  the  sureat  fertilizers  íor  producing 
a  large  corn  crop  ?  Why  i  How  many  tons  of  well-decomposed  and 
moist  barnyard  manure  may  you  safcly  apply?  Manure  containing 
stalks  or  undecoinposed  straw  may  reduce  the  corn  yield.  Explain. 
When  should  the  manure  be  applied  ?  What  element  of  plant  food  is 
needed  most  by  the  soils  for  profitable  corn  production  in  your  dis- 
trict  'í  Wrhat  necessary  elements  of  plant  food  do  commercial  ferti- 
lizers supply  i  When  are  such  fertilizers  likely  to  be  profitable  and 
how  should  they  l>e  applied?  Show  the  relation  between  profitable 
corn  |)roduction  and  the  use  of  lime,  ground  phosphate  rock,  and 
leguines  on  difieren t  kinds  of  soils.  Ñame  the  steps  necessary  in 
building  up  the  soil  permanently  on  a  run-down  farm  in  your  district. 

Reference8.—Yi\r\\\vY¿  Bulletins  44;  192,  p.  5;  326,  p.  10;  398;  414, 
pp.  i 2,  13;  537,  pp.  10,  11. 

LESSON  VIII. 

Subject. — When  and  how  to  plant  field  corn. 

Topics  for  stutly.— At  what  time  do  the  best  farmers  in  your  school 
district  plant  their  corn  fields?  What  is  the  oíd  Indian  rule?  Why 
do  the  farmers  not  plant  earlier?  Why  do  they  wish  to  plant  corn 
as  early  as  it  is  safe  ?   Do  most  of  thera  plant  in  continuous  drills  or 
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in  hills?  How  far  are  the  rows  spaccd  apart?  IIow  far  apart  aro 
the  hills  in  each  row  ?  What  is  a  '  'check  rower  ? "  How  many  kernek 
are  planted  in  a  hill  ?   What  is  the  sccret  of  a  prizc-winning  eorn  erop  ? 

Exercises. — How  many  kernels  arencedcd  toplant  an  aercof  ground  ? 
How  many  ears  does  that  require  ?  IIow  many  farmers  in  your  dis- 
trict  take  theír  seed  eais  from  the  corncrib  in  the  «pring?  Is  there 
any  certain  way  to  íind  whether  they  will  grow  bcfore  planting  them 
in  the  field  ?  (Sce  p.  3.)  How  many  kernels  in  a  quart  of  good 
shelled  seed  corn  of  the  kinds  commonly  grown  in  the  loeality  ?  IIow 
many  quarts  are  needed  to  plant  an  acre?  IIow  many  hushels  for 
40  acres  ?  How  many  bushels  ol  shclJed  corn  do  the  best  farmers  in 
your  district  raise  on  an  acre  ?  How  does  this  compare  with  the  best 
yields  madc  by  the  boys'  corn  clubs  in  your  State  ? 

References. — Farmers'  Bulletins  414,  pp.  19-24;  537,  pp.  14,  l.r>. 

LESSON  IX. 
Subject. — The  cultivation  of  corn. 

Topics  for  study.- — Purposes  of  cultivating  corn.  Importance  ol 
fnvt  cultivation.  Shallow  cultivation.  Meaning  of  a  soil  mulch. 
Purpose  of  a  mulch.    Pioper  depth.    Frequency  of  renewal. 

Exercises. — The  efíect  of  a  soil  mulch  may  be  shown  by  íilling  two 
cans  or  flower  pots  with  soil  and  planting  corn.  When  the  planta 
are  3  inches  high  cover  thc  soil  in  one  pot  with  a  layer  ol  coarse  sand 
or  granular  dry  oil  to  a  depth  of  1  inch.  Place  in  the  window  and 
observe  which  plants  first  show  the  need  of  water. 

References. — Directions  for  the  proper  cultivation  of  corn  are  given 
in  Farmers'  Bulletin  229  for  the  "Corn  Belt  States,"  and  in  Farmers' 
Bulletin  81  for  States  farther  south.  Farmers'  Bulletin  537,  pages 
16  and  17,  gives  general  directions  for  cultivating  corn  with  a  view 
to  producing  a  máximum  yield.  Nearly  every  State  has  one  or  more 
bulletins  on  this  subject.  These  should  always  be  procured  from  the 
State  agricultural  college  and  studied  in  the  class. 

LESSON  X. 
Subject. — Corn  diseases  and  pests. 

Topics  for  study. — The  corn  root-lousc.  The  chine! i  bug.  Tlie 
corn  ear-worm.    Weeds.    Corn  smut. 

Exercises. — Find  out  from  the  farmers  in  the  district  whether  corn 
has  any  serious  pests,  such  as  birds,  inseets,  or  diseases.  If  possible, 
have  the  pupils  collect  and  preserve  for  the  school  exhibit  local  corn 
diseases  and  insect  pests. 

References—  Farmers'  Bulletins  54,  pp.  18-23,  29,  30;  7S,  p.  27; 
259,  p.  20;  537,  pp.  15,  16. 
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LESSON  XI. 
Subject. — The  food  valué  of  eorn. 

Tópica  for  study. — Is  most  of  the  com  in  your  State  fcd  or  shipped  % 
Which  is  cheaper,  to  ship  the  com  or  to  ship  an  animal  that  was  fed  on 
it  ?  About  how  many  bushels  of  corn  are  required  to  feed  a  250-pound 
hog  ?.  How  much  would  it  cost  to  ship  the  corn  to  the  nearest  large 
stock  market— Chicago,  Omaha,  Kansas  City,  or  Buffalo  %  To  ship 
the  hog?  In  addition  to  its  valué  as  feed  for  stock,  corn  is  largely 
used  as  human  food.  In  what  ways  is  it  used  as  a  food?  What 
products  are  manufactured  from  corn  ?  What  ones  have  you  seen  ? 
What  samples  of  them  do  you  have  in  your  school  museum  ? 

Exercises. — When  you  sell  $10  worth  of  corn  from  the  farm  you 
sell  $3.78  worth  of  fertilizer;  when  you  sell  $10  worth  of  cattle  you 
sell  $1.18  worth  of  fertilizer.  Which  would  be  more  profitable — to 
sell  corn  or  to  feed  it  to  cattle  and  sell  the  cattle  ?  Which  method  of 
farming  would  keep  the  land  in  good  condition  longer?  Have  the 
pupils  study  and  recite  on  Farmers'  Bulletins  56,  65,  97,  and  122.  All 
these  deal  with  some  phase  of  feeding  corn  to  farm  animáis.  The 
girls  in  the  class  will  be  interested  in  studying  the  valué  of  com  as  a 
food  for  human  beings,  as  discussed  particularly  in  Farmers'  Bulletin 
565. 

Ref enrices. — Farmers'  Bulletins  56,  pp.  4,  7-9;  65,  p.  6;  97,  pp. 
9-12;  122,  pp.  26,  27;  249;  281,  pp. 1S-22:  298;  553;  554;  559;  565. 

LESSON  XII. 

Subject.  -The  botany  of  corn. 

Topics  for  study. — Corn  llowers:  Does  the  corn  luí  ve  flowers  like 
wheat?  Where  are  the  stamens  in  corn  í  Where  are  the  pistils? 
What  is  the  yellow  powder  that  one  sees  on  the  ground  just  as  the 
silks  begin  to  show  ?  Why  so  much  of  it  ?  Why  is  dry  weather  par- 
ticularly bad  for  corn  at  this  time  ?  "When  a  cornstalk  grows  in  a 
place  by  itself  what  kind  of  an  car  does  it  have  i  Why  is  this  ?  Open 
an  car  of  corn  that  has  just  "silked  out."  Follow  the  threads  of 
silk.    Where  are  they  attached  to  the  kernels  ? 

(The  corn  st  amens  are  normally  borne  in  t  he  tassel.  The  silks  and  the 
kernels  to  which  they  are  attached  are  the  pistils.  The  pollen  must 
fall  or  be  blown  from  the  tassel  to  the  silk  in  order  to  fertilize  the 
kernel  and  make  it  develop.  There  must  be  a  great  abundance  of  pol- 
len, because  so  much  is  lost.    Each  silk  extends  to  one  kemel  only.) 

The  com  leaves  and  stalks:  How  are  the  lea  ves  arranged  on  the 
stalks  ?  What  is  the  position  of  the  ears  with  respect  to  the  leaves  ? 
Notice  that  the  margin  of  the  leaf  is  longer  than  the  middle  of  the 
leaf.    This  makes  the  leaf  wavy.    Would  this  help  to  preven  t  the 
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wind  from  tearing  the  leaves  (  Does  the  wind  damage  corn  leaves 
much  in  your  country?  What  do  the  corn  leaves  do  in  very  dry 
weather?  Is  this  an  advantage  to  the  corn  plant?  How?  Cut 
across  a  comstalk.  Notice  the  threads  that  run  through  it.  Where 
are  they  thickest— in  the  middle  or  near  the  outside  of  the  stalk? 
These  threads  are  woody  bundles  called  fibro-vascular  bundles. 
S]>lit  a  stalk  and  see  if  they  go  the  whole  length  of  it .  Do  they  extend 
into  the  leaf?  Cut  out  about  3  inches  of  a  stalk  between  joints. 
Pul  one  end  of  this  in  water  and  blow  through  it.  Through  what  part 
of  the  stalk  does  the  air  go?  The  chief  function  of  the  fibro- vascular 
bundles  is  to  conduct  the  sap  up  and  the  prepared  food  down  in  the 
plant.  They  extend  into  the  leaves  and  beeome  the  veins,  and  thus 
help  to  make  up  the  leaf  framework. 

The  joints  of  the  cornstalk  are  called  "nodes,"  and  the  spaces 
between  them  are  called  "internodes."  If  a  stalk  of  corn  is  broken 
down,  at  what  point  does  it  begin  to  straighten  up  again  i  Is  the 
node,  then,  of  the  same  length  all  around  ?  Which  side  of  the 
internodes  is  flattened  or  chanrieled  ?  Is  it  the  same  side  all  the 
way  up?  What  other  crop  plants  have  nodos  and  internodes  like 
corn  ?    Is  corn  a  grass  plant  ?    Is  wheat,  flax,  elover  ? 

Corn  ears:  On  which  side  of  the  internode  is  the  ear  always  found  ? 
Is  a  leaf  sheath  always  found  on  the  other  side  of  the  ear?  Sup- 
pose  the  ear  were  borne  on  the  end  of  a  long  branch,  with  leaves 
arranged  just  as  they  are  on  the  stalk.  Now,  if  you  could  '  tele- 
scope"  this  branch  from  tip  to  base,  so  that  it  would  be  only  an 
inch  long,  would  the  leaves,  then,  have  the  place  of  husks  around 
the  ear?  Are  the  husks  corn  leaves?  What  is  the  short  branch 
that  bears  the  ear  called  ?  How  does  it  come  to  be  so  short  ?  Could 
it  hold  a  large  ear  up  ofF  the  ground  if  it  were  very  long?  Is  it 
better  to  have  the  shank  hold  the  ear  upright  or  allow  the  tip  to 
hang  down  a  little?  Why  (  What  is  the  advantage  in  having  the 
tassel  at  the  top  of  the  stalk  ?  Which  would  be  the  better  kind  of 
corn  to  cultívate-  -the  sort  we  have  now,  or  one  with  long  stalks 
and  branches  and  with  both  stamens  and  pistils  at  the  ends  ?  Do  we 
sometimes  still  íind  a  few  kernels  in  the  tassels  or  part«  of  the  tas- 
sel  attached  to  the  ear?  (llave  such  specimens  collected  at  husk- 
ing  time  and  brought  to  the  school.)  Are  they  the  best  kind  of 
corn  to  plant  ?    (Try  it  and  see.) 

Corn  roots:  Dig  down  around  a  hill  of  corn  and  see  how  near  the 
surface  the  roots  grow.  How  far  do  they  extend  from  the  stalk? 
How  deep  could  the  cultivator  go  without  hurting  these  roots? 
(Fig.  1.)  About  the  time  that  the  corn  tassels  come  out  the  "brace 
roots"  appear.    Find  some  of  these  roots.    Whi.t  is  their  use? 
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Exerciftes. — Bring  a  suflieiont  nunibor  <»f  comstalks  into  the  sehool- 
room,  or,  better  still,  go  with  the  cliiss  to  a  íield  of  standing  corn. 
Nfake  notes  of  your  obsorvations  in  answor  to  questions  on  Topies 
for  Studv. 

Rffnu ñas. — Farmers'  Bulletin  Textbooks  on  Eleniontarv 

Agrioulturo. 

OBSERVING  CORN  DA  Y.1 

To  inakc  tiñs  day  a  succcss.  not  oiily  tho  childrcn,  but  the  parents} 
inust  bo  onlistod.  Tho  social  olomont  in  it  is  vory  important.  Eveiy 
paren  t  must  be  so  intorosted  tliat  he  will  feol  he  must  be  present. 
Plan  for  an  cutiré  day  givon  to  the  special  occasion.  If  thore  is 
One  in  the  vicinitv  who  can  givo  anvthing  valuable  about  agrieul- 
turo,  sccurc  liiin  as  a  sj)cakcr.    If  this  is  done,  have  two  programa, 


Fk..  1.— Distrilmtion  of corn  roots,  Bhowülg  bow  late  deep  cultivctlun  aticéis  the  roots. 

One  in  the  forenoon  for  the  speaker  and  one  in  the  afternoon,  when 
the  childrcn  shall  takc  the  proinincnt  placo. 

For  tlie  childrcn 's  prograin  plan  to  show  the  resulta  of  the  work 
done  in  t lio  studv  of  corn.  Lct  it  incliulc  tlie  best  coinpositions 
writtcn  on  tho  more  interosting  phases  of  tho  work.  The  History 
of  Corn,  Tho  ludían  Corn  Dance,  Tho  Important  e  of  Corn  in  America, 
The  Devolopment  of  Broakfast  Foods,  Tho  Possibilitios  in  a  Corn 
Stalk.  IIow  Six  Ears  Wont  to  Markot,  Tho  Storv  t)f  a  Stalk  of  Corn, 
Xumber  of  Davs  of  Work  Ncoded  for  One  Man  and  a  Team  to 
Raise  and  Harvest  an  Acre  t)f  Corn  are  suggestod  as  additiomd 
snbjcots. 

'  Adapta!  írom  Com  Hay  Animal,  Sch<K>ls  of  Illinois,  1913. 
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The  history  and  work  of  the  farmers'  instituto  should  be  reported 
by  one  of  the  older  pupils.  Another  should  give  an  account  of  what 
the  agricultural  college  is  doing  for  the  State. 

If  sufficient  interest  has  been  aroused,  a  corn-judging  contest 
might  be  held.  For  judging  the  corn  exhibits  prepared  by  the  pupils 
secure  some  man  who  has  studied  corn  judging.  Be  sure  to  make 
this  a  feature  of  the  day,  making  the  announcing  of  the  results  a  part 
of  the  program. 

Music  should  not  be  onútted  from  the  program.    Some  patriotic 
music  should  be  included,  as  should  the  State  song. 
The  following  program  may  be  suggestive: 

Quolation  un  Corn. 
The  Gift  of  Mondamin. 
Hiawatha  Blessing  the  Cerní  ields. 
The  Feast  of  the  Mondamin. 
The  Corn  Song. 

The  Place  Corn  Has  in  Our  History. 

From  a  Tiny  (Jrain  to  a  Mightv  Kar. 

The  lluskers. 

The  Husking  Bee. 

Mai/e,  Our  National  Fmhlem. 

What  T  Think  íh  a  (íood  Far  of  Corn. 

Columbia's  Fmblem. 

Why  I  Think  Corn  and  Boy*  aro  Similar. 

The  CwMof  C(»rn. 

"  Whcn  the  Frost  íh  ()n  the  Pumpkin." 
Why  Corn  Should  lie  Our  Fmhlem. 

Plan  to  have  dinner  at  i\u*  school,  and  use  every  de  vico  possible 
to  make  it  a  corn  dinner.  There  are  many  ways  in  which  corn  can 
be  prepared  which  will  add  to  the  eílectíveness  of  the  plan.  If  the 
number  of  people  is  not  too  large,  a  splendid  lesson  in  art  would  be 
the  making  of  place  cards  and  decorating  them  with  some  corn 
design.  If  these  are  not  made,  souvenirs  of  the  day  should  be  made 
by  the  pupils,  carrying  out  the  corn  idea.  This  is  one  real  way  to 
teach  decorativo,  art. 

For  a  languagc  lesson  prepare  written  invitations  to  the  patrons 
of  the  school.  Perhaps  the  form  side  of  notes  of  invitation  will  be 
more  vividly  taught  thon.  Be  sure  to  include  the  local  editor  in 
the  list  of  invitations.  Have  a  report  of  Corn  Day  written  by  some 
of  the  pupils  for  the  local  papers. 

The  decoration  of  the  schoolroom  should  not  be  neglected.  Some 
suggestions  as  to  using  blackboard  drawings,  booklets,  corn  products, 
and  other  work  of  the  pupils  have  been  given.  Use  some  fine  speci- 
mens  of  corn  in  completing  the  decorat  ions.  Grains  of  yellow,  white, 
and  red  corn  are  full  of  possibilities,  as  are  the  stalks.    The  rooms 
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slioukl  be  decoratedso  as  to  give  joy  and  impresa  the  thought  that  the 
man  who  raises  a  good  crop  of  corn  is  engaged  in  an  exalted  work. 
The  following  letter  might  be  sent  to  all  patrons  of  the  school: 

Dear  Friend  and  Patrón*  of  the    School: 

The  teachere  and  pupila  of  School,  in  responso  to  the  auggeation  of  the  State 

«uperintendent,  have  decided  to  have,  on  ,  a  "  Corn  and  Other  Product»  Day." 

and  we  cordially  invite  your  cooperation  and  attendance.  Bring  good  eamples  oí 
corn,  fruit,  potatoca,  tomatoea,  poultry,  and  other  home  or  farm  producto  that  you 
care  to  exhibit,  and  help  na  to  make  it  a  day  of  educational  valué.  A  special  pro- 
gram,  participated  in  by  the  pupila  and  othera,  will  be  a  feature  of  the  day. 

Please  bear  in  mind  that  tliis  is  your  school  and  that  your  cooperation  and  prea- 
ence  will  be  both  a  help  and  an  inspiration. 
Sincerely  youra, 

SELECTING  THE  EXHIBIT  FOR  CORN  DAY. 

The  exhibit  from  une  pereon  usually  consista  of  5  or  10  eare  of  corn 
Somctimes  a  10-ear  exhibit  to  represen t  the  entire  local  school  is  made 
up  by  selecting  tluit  number  of  eare  from  the  best  ones  brought  in  by 
all  the  membere  of  the  school. 

One  vory  importan t  thing  to  observe  in  choosing  and  arranging  all 
such  exhibits  is  the  principie  of  uniformity.  This  is  sometimes  indi- 
cated  in  score  cards  by  the  phrase  ''uniformity  of  exhibit."  In  the 
score-card  form  shown  on  pago  2  it  is  covered  by  "  trueness  to  type" 
and  "'uniformity  of  kernels."  These  phrases  all  mean  that  in  order 
to  get  a  high  rating  all  the  eare  in  the  set  must  loóle  alike  as  nearly  as 
possible.  A  corn  judge  often  discards  a  set  of  5  or  10  ears  from  any 
further  consideration  simply  because  the  exhibitor  included  among 
them  one  ear  that  was  an  inch  longer  than  the  rest,  or  of  a  different 
shade  in  color,  or  that  had  a  different  number  of  rows  of  kernels,  or 
kernels  of  noticeably  different  shape  or  size  than  those  on  the  rest  of 
the  eare.  Sometimes  the  size  of  cob  in  one  ear  differa  from  all  the 
othere,  or  one  ear  is  crooked  or  has  "  twisted"  rows  of  kernels,  while 
all  the  rest  are  straight. 

Any  of  these  defeets  spoil  the  uniformity  of  the  set  and  cause  the 
set  to  be  marked  down  severely.  Tt  is  better  to  select  10  eare  that  are 
not  the  very  best,  but  aro  alike,  than  to  include  one  ear  that  is  either 
much  better  or  much  woree  than  all  the  rest  in  the  set  .  Pick  out  the 
best  40  or  50  eare  you  can  find,  and  then  from  these,  by  careful 
measurement  and  comparison,  select  for  your  exhibit  the  5  or  10  that 
are  nearest  alike. 

The  unfavorable  impression  made  by  a  poorly  selected  or  poorly 
arranged  exhibit  of  10  eare  is  clearly  illustrated  in  figures  2  and  4 
(pp.  10, 12).  Without  discarding  any  eare  from  the  best  10  selected 
they  can  always  bu  arranged  in  one  best  order,  from  left  to  right,  so  as 
to  present  whatever  excellence  they  have  in  the  most  favorable  view, 
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(Sce  figs.  3  and  5,  pp.  1 1 ,  1 3.)  Tho  corn  judgo  may  chango  tJiis  order 
bcforo  giving  his  final  verdiot,  but  in  any  case  lie  will  be  disposed  to 
give  Üie  exhibitor  credit  for  knowing  tho  advantages  of  a  good 
arrangement.  Furthormoro,  u  good  arrangement  of  the  cara  iu  an 
exhibit  saves  time  for  the  judgo,  and  tliat,  too,  is  in  tho  exhibitor's 
favor  if  tho  judging  nuist  be  done  rapidly. 
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LEAF-SPOT,  A  DISEASE  OF  THE  SUGAR  BEET. 

By  C.  O.  TowxsKMi, 
l*a1hotogi*t  in  Charge  of  Sugar-Beei  Invcstigatlon*. 

INTRODUCTION. 

Lcaí-spot  is  onc  of  thc  best  known  and  most  widely  distributed 

diseases  of  the  sugar  beet  (lig.  1).  It  is  caused  by  n  well-defined  fun- 
gus  (moltl)  known  by  the  ñame  of  Cercos  pora  beticola.  These  fungí 
(molds)  are  low  fonns  of  plants  that  depend  for  their  existence  upon 
other  fonns  of  plant  or  animal  life.  In  this  particular  case  the  leaf- 
spot  fungus  j)enetrates  the  tissues  of  the  leaf  and  leaf  stem  of  the 
beet  and  feeds  upon  the  material  that  the  beet  plant  has  prepared  for 
its  own  growth  and  development.  It  is  plain,  therefore,  that  nny 
considerable  number  of 
these  fungous  plants  feed- 
ing  upon  a  single  beet 
plant  must  necessarily  re- 
tard  its  growth.  Further- 
more.  since  the  sugar  of 
thc  l»cet  is  all  made  in  thc 
lea  ves  of  the  beet  plant. 
any  appreciable  injury  to 
the  leaf  surface  must  re- 
duce the  silgar -making 
abilitv  of  the  infestad 
plants.  (\>nse«|uenth\leaf- 
spot  tends  to  reduce  both  the  tonnage  and  the  sugar  eontent  of  the 
beets  aífected. 

The  amount  of  injury  done  by  the  fungus  in  any  particular  íiehl 
cf  beets  will  depend  upon  the  number  of  fungous  plants  that  attack 
lite  beet  and  upon  the  time  in  the  life  of  the  crop  when  the  attack 
begins.  After  a  beet  plant  has  become  infested  with  leaf-spot  there 
is  no  known  method  by  which  the  fungus  can  be  destroyed  without 
destroying  or  killing  the  beet  leaves.    It  is  evident.  therefore.  that 

Xotk. — A  doscription  of  louf-.-.pot,  a  wídesprvad  disenso  of  thc  sugar  beet,  its  reproduc- 
tion,  d'.stribution,  lnjurious  efTeets,  r.nd  methods  o(  control  nrc  presented  in  this  bulletin. 

rrf)l.c<;°— Bull.  GIS— 14  1 


l'io.  1.— Sketch  ina|>  of  the  t'niled  States,  thc  blaek 
spots  showini;  an-is  of  oociirrcnoe  of  sugar-boet 
leaf-spot. 
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control  metho<ls  for  leaf-spot  niust  be  preventivo  ratlier  than  curu- 
iivc.  Therc  are  simple  and  effective  means  along  the  line  of  good 
agricultura!  practice  by  whicb  the  attacks  of  this  fungus  may  be 
prevented,  and  it  is  the  object  of  this  paper  to  point  out  these  pre- 
ventive  methods. 

APPEARANCE  OF  LEAF-SPOT. 

In  eonsidcring  any  plant  discase  it  is  unportant  to  be  able  to 
rocoffliize  it  in  the  fiekl:  otherwise,  the  success  or  failure  of  etforts 
toward  prevention  can  not  be  known.    The  following  bneí  descrip- 

tion  of  leaf-spot  as  it 
appears  in  the  Pield 
is  thereforc  of  iinpor- 
tance  in  this  connec- 
tion. 

The  íirst  distinct  ap- 
pearance  of  leaf-spot 
is  a  tiny  point  which 

is  nearly  whitc,  indi- 
cating  that  the  de- 
struction  of  the  tissnc 
of  the  leaf  has  begun. 
These  tiny  sjxits,  or 
points,  so  sniall  that 
they  are  seen  with  dif- 
ficnltv  bv  the  unaided 
eye  (fig.  2),  increase 
more  or  less  rapidly  in 
size  and  assume  a 
brownish  color.  These 
small  brown  and  at 
first  nearly  round 
spots,  which  are  scat- 
tered  irregularly  over 
the  surfaces  of  the  in- 
fcstcd  leavea  and  Ltíaf  stcina  and  which  may  vary  in  number  from  less 
than  a  (lozeil  to  sevei  al  hundred  on  the  same  leaf,  are  easily  seen  and 
to  the  casual  observer  are  the  first  indication  of  the  presence  of  the 
disease  (fig.  3).  The  spots  appear  first  on  the  otiter  and  thereforc 
older  leaves  of  the  beet,  and  if  conditions  are  favorable  for  their  de- 
velopment  they  soon  cover  these  leaves,  and  the  adjacent  leaves  are 
similarly  attacked.  In  this  manner  several  of  the  outer  or  older 
whorls  of  leaves  are  infested,  and  as  the  adjacent  leaves  toward  the 
eenter  of  the  crown  l>ecome  older  they  are  likewise  attacked.  Very 


PiM<  •_». — A  young  h¡uiíar  i  <  plant,  showlnjr  th<«  early 

si.i^cs  «.f  Icaf-ftpot.    (Alioiit  ono-thtrd  natural  size.) 
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as  illustrated  in  figure  3. 
margins 


rarely  cl<»  the  youngest  ccnter  leaves  show  the  characteristic  brown 
spots  which  indícate  the  presence  of  lea f -spot,  cven  when  the  disenso 
is  severe  enough  to  kill  the  outer  leaves.  Oonsequently.thebeet  plants 
are  seldom  killed  by  this  disease,  althougli  it  frequently  interfcrcs 
seriouslv  with  their  ffTOWth  and 
developinent  and  with  the  qual- 
itv  of  the  roots. 

The  spots  on  the  infested 
leaves  continué  to  burease  in 
size  more  or  less  rapidly,  de- 
])ending  upon  the  eonditions 
which  iníluence  the  growth  of 
the  fungus,  bllt  they  show, 
almost  froni  the  first,  a  distinct 
line  between  the  discolored  spot 
and  the  green  surface  of  the  leaf, 

The 

of  the  spots  are  fre- 
quently tinged  with  a  reddish 
brown  or  purple  color.  As  the 
spots  get  older  they  assume,  cs- 
pecially  at  the  centers,  an  ashy- 
gray  color,  due  to  the  develop- 
inent  of  the  fungus  and  to  the 
formation  of  spores.  Usually 
the  original  spots  remain  dis- 
tinct, but  they  often  increase  in 
size  and  number  until  their  de- 
structive  infiuence  extends  over 
the  entire  leaf  (figs.  4  and  5), 
finallv  causing  the  seriouslv  af- 
fected  leaves  to  die.  As  the  older 
leaves  die  off  under  the  iníluence 
of  leaf-spot,  new  leaves  are 
forined  at  the  centers  of  the 
crowns.  The  consequence  is  that 
the  crowns  of  the  infested  beets 
are  pushed  out,  or  elongated,  as 
shown  in  figure  6.  The  aífected 
spots  do  not  usually  break  away. 
leaving  holes  in  the  leaf  blades,  as  is  the  case  with  some  leaf  diseases 
of  some  other  plants,  but  the  leaf  often  remains  intact,  even  after  it 
is  dead  from  the  cíTect  of  leaf-spot.  The  dead  leaves  iiMially  hecome 
more  or  less  brittle,  especially  if  the  atmosphere  surrounding  thcm  is 
dry,  and  then  the  action  of  the  wind,  the  cultivator,  or  other  agencies 


Fie.  — A  disoasod  lrnf  of  a  suirar-bcot 
plant.  showinj;  the  relativi«  rIxo,  Khape, 
niul  distribuí  ion  of  spots  produred  l>v  Ihi' 
leaf  spot  fundís.  (AI>oiit  one-thtrd  nat- 
ural size.  » 
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muy  break  or  toar  them  (figs.  4  and  5).  Frequently,  however.  the 
leaves.  dead  from  the  effect  of  this  fungus,  remain  whole,  droop,  and 
lie  fíat  on  the  ground,  remaining  attached  to  the  plant  even  nntil  the 

beets  are  harvested  (fig.  7).  At 
harvest  time,  however,  the  dis- 
eased  leaves  become  more  or  less 
broken.  so  that  portions  of  dis- 
ease-infected  leaves  fall  on  the 
ground.  where  they  remain  over 
winter.  A  beet  badly  infested 
with  leaf-spot  shows,  therefore,  an 
elongated  crown  with  a  tuft  of 
small  green  leaves  at  the  top  or 
eenter,  surrotinded  bv  a  lar  ser  or 
smaller  number  of  whorls  of  brown 
dead  leaves,  as  shown  in  figure  6. 

In  point  of  time,  leaf-spot  does 
not  usually  appear  until  mid- 
summer.  It  may  appear,  however, 
at  any  time  after  the  beets  are  a 
few  weeks  oíd  until  the  approach 
of  autumn.  when  the  cool  nights 
are  unfavorable  for  the  develop- 
ment  of  the  f ungus. 

The  greenhouse  and  field  ex- 
periments  and  observations  car- 
ried  on  by  the  writer  since  1001 
lead  to  the  conclusión  that  if  the 
Cercospora  spores  are  present,  the 
spots  appear  on  the  leaves  within 
a  few  days  after  the  plant  and 
weather  conditiona  are  suitable 
for  thcir  development.  It  should 
also  be  noted  that  late  plantings 
of  beets  are  usually  very  much 
less  Hable  to  severe  attacksof  leaf- 
spot  than  early  plantings  in  the 
same  locality.  This  condition  has 
undoubtedlv  been  observed  by  all 
who  have  followed  the  deveiopment  of  leaf-spot  in  the  field  during 
a  growing  sea  son. 


Fio,  — A  lcaf  of  a  KUKar-boct  plant,  8ho\v- 
in>í  l<-af  *p<»t  on  liotli  tho  petiole  and  t  lio 
bladf.     (Abmit  ono-tlilrd  n:itural  slze.) 


THE  LEAF-SPOT  FUNGIS. 


In  order  to  undcrstand  how  the  leaf-spot  organisin  reproduces 
itself  and  how  it  spreads  froni  plant  to  plant  and  from  place  to 
place,  a  brief  description  of  the  f ungus  is  here  given. 
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The  fungus  Cercos/tora  br  ti  rola,  which  produces  the  leaf-spot  of 
the  sugar  beet,  is  composed  of  two  parts — the  vegetativo  part,  which 

corresponds  in  a  way  to  the  vegeta  ti  ve  pnrt  (root.  lea  ves.  and  stems) 
of  higher  plants,  and  the  reproducing  bodies,  called  spores,  which, 
for  reproductive  pur- 
poses.  take  the  place 
of  the  seeds  of  higher 
plants.  The  spores 
are  minute  bodies, 
somewhat  necdle 
shaped,  which  are  di- 
vided  into  from  two 
to  se  ven  cells  bv  means 
of  cross  walls,  as 
shown  in  figure  8. 
These  spores,  which 
are  usually  Üght  in 
color,  are  easily 
brnshed  off  the  sur- 
faces  of  the  leaves  on 
which  they  are  pro- 
duced  and  are  readily 
seattered  bv  the  wind 
or  other  agencies. 

AVlien  the  spores 
genninate,  they  push 
out  colorless  tubes 
from  one  or  several 
of  the  spore  cells. 
These  outgrowths 
from  the  cells  of  the 
spores,  which  are  the 
beginnings  of  the 
vegetative  parts  of 
the  fungus,  el  mígate 
rapidly.  forming 
threadlike  structures. 
The  growing  tips  of  Pío.  5. — A  i^nf  of  a  mijcar-beet  piant  which  has  bera  ra* 
the  fungous  threads  ¡¡¡J  km,d  by  ,"afHpot'  (Ahout  onothlrd  na,uraI 
rema  i  n  colorless,  but 

the  older  cells  become  darker  and  darker  until  they  are  brown  orblack. 
These  threads  j)iish  out  new  branches.  which  in  turn  elongate.  divide 
into  cells.  and  push  out  still  other  branches.  These  processes  are  re- 
peated  until  a  network  of  fine  threads  has  formed.  constituting  the  veg- 
etative ImxIv  of  the  fungus.   Wliile  this growth  is  goíng  on.  the  fungus 
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must  feed  upon  soluble  material  wliich  is  absorbed  from  the  beet 
leaves  throiigh  t lie  walls  of  the  fungous  threads.  The  tendency  of 
tliesc  threads  is  to  push  out  in  all  directions  at  a  nearly  uniform 
ra  te  if  unobstructed,  thus  forming  round  or  nearly  round  spots  or 
áreas  of  growth,  as  shown  in  figure  3.  As  these  áreas  of  growth  in 
the  leaf  become  larger,  they  sometimes  become  irregular  in  shape, 

owing  to  the  presenee 
<>l*  the  leaf  veins  <»r 
other  obstructions 
which  prevent  or  retard 
the  growth  of  the  fun- 
gus  in  certain  direc- 
tions. 

When  a  spore  germi- 
nntes  upon  the  surfaee 
of  a  beet  leaf,  the  threads 
produced  penétrate  the 
surfaee  of  the  leaf  and 
push  their  way  among 
the  cells  of  the  leaf  tis- 
sue,  drawing  nourish- 
inent  from  the  üving 
leaf  cells  and  causing 
their  death.  Thebrown 
color  of  the  diseased 
spots  on  the  leaves  is 
diie  in  part  to  the  dead 
brown  cells  of  the  leaf 
and  in  part  to  the  color 
of  the  older  fungous 
cells. 

The  main  limiting 
faetors  in  the  growth  of 
the  fungus  are  food 
supply,  moisture,  and 
tempe  ra  tu  re.  When  the 
fungous  spores  lodge  upon  a  beet  leaf  and  the  eonditions  for  the 
growth  of  the  fungus  are  favorable,  the  spores  soon  germinate  and 
produce  new  spots,  upon  the  surfaee  of  which  a  new  erop  of  spores 
mav  be  formed.  In  th is  manner  the  life  cycle  of  the  fungus  is 
repeated  over  and  over  during  the  growing  season,  or  until  the  cli- 
matic  eonditions  render  the  rej)roduction  and  propagation  of  the 
fungus  impossible.  The  length  of  a  single  lile  cycle  depends  upon 
the  favorable  or  unfavorable  condition  of  the  limiting  faetors  men- 
tioned.    For  example.  with  the  approach  of  autumn  and  the  conse- 


PlO.  (".. — A  siitrnr-lM'H  |»l¡mt  slwiwln^  clon^ation  of  tln> 
crown  rltic  '<>  li'.-if-spot.  (Aliont  onc-fourtb  natural 
Ntac. ) 
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quent  rednetion  in  temperatnre,  the  cveles  become  longer  and  longer 
and  the  infeitions  less  and  less  mimerons,  nntil  linallv  thev  eeane. 


DLSTRIBUTION  OF  LEAF-SPOT. 

Althongh  the  re  ari?  uertain  lot-alitios  where  leaf-spot  lias  not  yet 
beconie  snfticiently  general  and  severe  to  do  any  appreciable  damage 


Fio.  7. — A  fleld  of  silbar  beets,  showinK  the  effoct  of  spniyin^'  with  P.onleaux  mixture. 
Tbc  rOWÍ  at  the  left  of  the  stake  were  sprayetl  ;  t\u>s<-  un  t lio  ri«ht  w<>n>  no<  spr:iyi  «l. 
(Kxaniin.-  with  inaf;nifylnj,'  glass,  if  possIMe.» 

to  the  sngar-beet  crop,  there  are  other  localities  whero  the  fnngus 
found  apparently  very  favorable  conditions  for  its  growth  and 
developinent.  This  is  especiallv  noticeable  in  some  parta  of  the 
semiarid  región  as  well  as  in  the  more  hnmid  portion  of  the  sngar- 
heet  belt  in  the  Fnited  States.  The  indieations  are  that  it  is  onlv  a 
question  of  time  when  leaf-spot  will  be  one  of  the  factor»  to  be 
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reckoned  with  everywhere  in  the  profítable  production  of  this  crop, 
uniese  practical  moans  for  its  control  are  employcd.  When  leaf-spot 
has  become  general  in  the  beet  fields  in  a  given  locality  it  remains 
year  after  year,  doing  sometimes  more,  sometimes  less,  damage, 
depending  upon  the  climatic  conditions  and  the  cultural  methods 
which  affect  the  propagation  and  development  of  the  fungus.  Even 
if  it  were  possible  to  eradicate  leaf-spot  from  all  sugar-beet  fields  in 
this  country,  it  would  j)robably  be  a  question  only  of  time  when  it 
would  reappear,  on  account  of  the  wide  distribution  of  the  fungus 
and  its  probable  ability  to  exist  on  other  host  plants,  both  wild  and 
cultivated,  unless  the  use  of  practical,  inexpensive  control  methods 
are  continued.  In  the  control  of  leaf-spot  it  is  therefore  important 
that  attention  be  given  to  the  methods  and  agencies  by  which  the 

fungus  and  its  spores  are  spread, 
as  well  as  to  the  elimination  of  the 
fungus  where  the  disease  already 
exists. 

The  agencies  instrumental  in  dis- 
tributing  Oereospora  are  numer- 
ous  and  varied  in  character,  chief 
among  which  may  be  mentioned 
wind,  water,  insects,  and  man  and 
other  animáis.  These  agencies 
may  act  independently,  or  two  or 
more  of  them  may  work  together. 
The  distribution  of  the  fungus 
from  leaf  to  leaf  on  the  sameplant 
or  from  one  beet  to  an  adjacent 
plant  may  be  accomplished  by 
simple  contact  or  by  the  act  ion  of 
the  wind,  the  rain,  or  any  of  the 
other  agencies  mentioned.  As  already  pointed  out,  the  spores  readily 
become  dislodged  from  the  mother  fungus,  and  may  easily  be  carried 
short  distances  by  the  wind.  The  indications  are,  however,  that  the 
spores  are  not  carried  long  distances  in  this  manner,  although  bits 
of  diseased  lea  ves  may  be  blown  from  field  to  field.  Water,  especially 
when  used  for  irrigating  purposes,  is  an  important  agent  in  dis- 
tributing  leaf-spot  from  plant  to  plant  and  from  field  to  field.  In- 
sects are  also  active  agents  in  carrying  the  disease  short  distances,  but 
man  and  other  animáis  are  apparently  the  most  effective  agents  in 
the  distribution  of  leaf-spot.  When  diseased  beets  are  cultivated,  the 
spores  become  dislodged  by  the  action  of  the  cultivator  or  the  horses' 
feet.  and  the  spores  may  be  blown  about  by  the  wind  or  carried  on 
the  implement,  on  the  horses'  feet,  or  on  the  driver's  clothing.  Care- 


an;. 8.— Spores  of  tlx-  leaf-spot  fungus 
(Cercu8¡>ora  bcttcohn  from  sunar-beot 
leaves.    Aujftist  -0,  1JH*J.    ((Jreatly  en 
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less  handling  of  the  diseased  beet  tops  in  using  them  for  feed  has 
evidently  spread  the  leaf-spot  from  field  to  field  in  many  cases. 

The  spread  of  leaf-spot  to  distant  localities  not  before  used  for 
sugar-beet  production  has  generally  been  attributed  to  the  presence 
of  Cercospora  spores  on  the  seed.  The  fact  that  seed  beets  as  well 
as  factory  beets  may  be  and  often  are  infested  with  leaf-spot  would 

apparently  make  it  comparatively  easy  for  the  spores  to  find  their 
Avay  to  the  seed  balls.  the  rough  coats  of  which  niight  hold  tlic  spores 
during  the  process  of  transportaron  and  until  the  seed  is  planted. 
While  our  investigations  in  this  connection  indícate  that  this  is  not 
the  principal  means  by  which  leaf-spot  is  spread.  it  is  sufficiently 
probable  to  warrant  consideration  in  a  study  of  cultural  methods. 
At  any  rate,  it  has  been  found  that  in  new  sugar-beet  localities,  where 
the  conditions  are  favorable  for  the  growth  of  the  fungus,  the  beet 
plants  are  sooner  or  later  attacked  by  the  disease.  It  is  importante 
therefore.  that  control  methods  sha  11  be  practical  and  efFective  in 
places  where  the  fungus  exists.  While  every  possible  precaution 
should  be  taken  to  prevent  the  spread  of  the  disease,  it  is  reasonably 
oertain  that  its  elimination  can  not  be  accornplished  or  its  appearance 
in  new  localities  prevented  by  controlling  its  possible  distribution 
on  the  seed.  This  is  evident  in  view  of  the  fact  that  the  fungus 
attacks  the  garden  beet.  the  stock  beet.  and  other  plants,  both  wild 
and  cultivated. 

EFFECT  OF  LEAF-SPOT. 

The  injurious  eífect  of  leaf-spot  upon  the  sugar  beet  is  fourfold. 
It  reduces  the  tonnage,  impairs  the  quality  of  the  roots,  increases 
the  tare,  and  reduces  the  feeding  valué  of  the  leaves.    The  aniount 

of  damage  done  by  leaf-spot  in  a  giren  field  during  any  season  will 
depend  (1)  upon  the  severity  of  the  outbreak,  (2)  upon  the  time  in 
the  life  of  the  plant  that  the  disease  appears,  and  (3)  upon  the  sub- 
sequent  weather  conditions.  Leaf-spot  usually  appears  when  a  hot, 
dry  period  of  two  weeks  or  more  is  followed  by  moisture  accom- 
panied  by  continued  high  temperatura,  provided,  of  course,  the  leaf- 
spot  fungus  is  presen  t  in  the  field.  If  these  conditions  prevail,  so 
that  the  disease  appears  abundantly  within  six  or  eight  weeks  after 
planting.  the  growth  of  the  beets  will  l>e  retarded  and  a  marked 
reduction  in  the  tonnage  will  result.  Under  these  conditions  the 
amount  of  loss  in  tonnage  will  depend  upon  the  subsequent  weather 
conditions,  as  they  may  or  may  not  favor  the  rapid  development 
of  the  fungus.  The  more  rapid  the  development  of  the  fungus  the 
greater  the  injury  to  the  foliage,  and  consequently  the  greater  the 
retardation  in  the  growth  of  the  roots  and  the  consequent  loss  in 
tonnage.  If,  however,  the  disease  does  not  appear  until  late  in  the 
growing  season — that  is,  from  three  to  four  weeks  before  the  beets 

r,ínsf.°— Bull.  oís— 14  2 
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are  harvested — the  loss  in  tonnage  from  the  effects  of  lcaf-spot  will 
be  slight.  The  reverse  is  írue  in  regard  to  the  effect  of  lea f -spot  upon 
the  sugar  content  of  the  beets.  While  the  beet  begins  to  store  some 
sugar  very  early  in  its  existence,  the  rapidity  of  storage  increases 
with  the  age  of  the  beet.  If,  therefore,  leaf-spot  appears  early, 
is  severe  for  a  time,  and  then  by  some  means  is  retarded  in  its  de- 
velopment  during  the  latter  part  of  the  growing  season,  tho  sugar 
content  of  the  beets  may  reach  a  normal  or  nearly  nonnnl  percentage. 
The  yield  of  sugar  per  acre  under  these  conditions  will  be  reduced 
only  beca  use  of  the  smaller  size  of  the  beet  roots.  On  the  other 
hand,  if  the  disease  appears  late  in  the  growing  season  and  con- 
tinúes its  injury  to  the  foliage  until  the  beets  are  mature,  there  will 
be  a  inarked  decrease  in  the  sugar  content  of  the  beets  and  a  corre- 
sponding  loss  in  the  sugar  per  acre,  although  the  tonnage  may  not 
be  appreciably  lessened.  If  the  fungus  begins  its  destruction  of  the 
foliage  early  and  continúes  it  until  late  in  the  growing  season,  there 
will  be  a  loss  in  both  tonnage  and  sugar  content  of  the  beets.  Henee, 
leaf-spot  may  reduce  the  tonnage  only,  it  may  reduce  the  sugar  con- 
tení only,  or  it  may,  and  usually  does,  reduce  both  the  tonnage  and 
the  sugar  content  of  the  beets.  It  has  been  found  by  the  writer 
and  others  that  a  limited  amount  of  injury  may  be  done  to  the  beet 
foliage  with  no  apprcciable  eífect  upon  the  size  or  <|uality  of  the 
roots.  It  is  possible,  therefore,  to  have  such  a  light  attack  of  leaf- 
spot  that  no  appreciable  injury  results,  but  if  the  attack  of  Cercos- 
pora  is  severe  enough  to  be  at  all  injurious  it  will  reduce  the  amount 
of  sugar  per  acre. 

The  eífect  of  the  disease  upon  crown  development  is  very  inarked. 
As  has  alrcadv  been  imtcd,  it  is  the  older  and  therefore  the  outer 
whorls  of  leaves  that  are  íirst  attacked  by  leaf-spot,  while  the  young 
lea  ves  in  the  center  of  the  crown  usually  remain  in  a  healthy,  grow- 
ing condition.  When  the  older  leaves  die  under  the  influenee  of  leaf- 
spot.  the  crown  of  the  beet  is  drawn  out  or  elongated.  as  shown  in 
figure  <>.  Inasmuch  as  the  beet  crown  contains  a  high  percentage 
of  salts  taken  up  from  the  soil,  which  tend  to  keep  the  sugar  from 
crystallizing  in  the  mili,  all  beet-sugar  companies  require  that  the 
crowns  be  cut  oíf  at  the  point  of  the  lowest  leaf  scar.  When  the 
crowns  are  unduly  elongated  the  result  is  a  heavy  tare  upon  the 
beet  crop,  since  a  Iarge  amount  of  growth  has  gone  i  uto  the  elongated 
crown  instead  of  into  the  root  proper.  This  is  not  an  entire  loss, 
since  the  beet  crowns,  together  with  the  leaves.  form  an  excellent 
stock  feed.  But  since  sugar  beets  are  grown  primarily  for  the  money 
valué  of  the  root  proper,  the  undue  elongation  of  the  crowns  causes 
considerable  money  loss  to  the  grower.  The  amount  of  elongation 
and  consequent  loss  due  to  leaf-spot  depends  upon  the  seventy  of 
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the  attack  and  ti  pon  the  time  in  the  growth  of  the  plant  that  the 
disease  appears. 

As  already  stated,  beet  tops— that  is,  the  crowns  and  leaves  to- 
gether— form  a  very  important  stock  feed.  In  connection  with  other 
foods,  beet  tops  form  one  of  the  most  valuable  stock  feeds  produced 
on  the  beet  farm,  especial ly  for  dairy  cows.  Any  injury,  therefore, 
that  tends  to  decrease  the  quantity  or  to  reduce  the  qnality  of  this 
material  is  a  serious  loss  to  the  beet  grower.  "While  lea f -spot  tends 
to  clonante  the  rrown  and  thereby  to  increase  the  percentaje  of 
crown  compared  with  the  root  yield  per  acre,  the  total  quantity  of 
feed  produced  from  badly  or  even  moderately  infested  beets  is  very 
greatly  lessened  by  the  effects  of  leaf-spot.  Aside  from  the  effect 
that  leaf-spot  has  ttpon  crowns.  the  leaves  are  rendered  brittle  and 
frequently  die  before  they  are  mature.  As  a  result  of  the  brittleness 
of  the  leaves  they  are  more  or  less  seriously  broken  in  handling  at 
harvest  time,  with  the  result  that  a  large  part  of  the  diseased  leaf 
material  remains  in  the  field  and  is  lost,  so  far  as  fceding  it  to  stock 
is  concerned.  As  to  their  fceding  valué,  it  is  safe  to  ¡say  that  the 
injured  leaves  have  lost  at  least  50  per  cent  of  their  valué.  This  is  a 
source  of  loss  that  is  frequently  overlooked.  but  it  is  none  the  less 
important.  Estimating  the  feeding  valué  of  vigorous  beet  tops  at 
$5  per  acre,  which  is  l>elow  their  real  valué,  the  total  valué  of  the  tops 
in  this  country  would  be,  for  the  035,100  acres  harvested  in  1913, 
$3,175,300.  An  average  loss  of  even  10  per  cent  of  the  feeding  valué 
of  the  tops  due  to  leaf-spot  would  amount  to  over  $300,000,  to  say 
nothing  of  the  greater  loss  occasioned  by  the  reduction  in  the  tonnage 
and  in  the  silgar  contení  of  the  roots. 

CULTURAL  MKTHODS  OF  CONTROL. 

The  most  satisfactory  and  profitable  methods  known  at  present 
for  controlling  leaf-spot  are  deep  fall  plowiug  and  crop  rotation. 
Inasmuch  as  crop  rotation  is  the  u  balance  wheel "  of  good  farming 
and  must  be  practiced  in  order  to  obtain  the  most  profitable  resulte, 
regardless  of  the  presence  of  leaf-spot,  this  disease  and  many  other 
pests  may  be  controlled  and  other  advantages  gained  by  crop  rota- 
tion without  extra  expense  and  labor.  If  the  rotation  system  is 
wisely  planned  and  carefully  and  thoroughly  executed.  better  crops 
of  all  kinds  will  result  and  many  pests,  including  this  fungus,  will  be 
eliminated  or  at  least  reduced  below  the  point  of  serious  injury. 

The  principies  of  disease  control  by  means  of  crop  rotation  are 
based  upon  the  fact  that  certain  pests,  like  this  fungus,  can  thrive 
only  on  certain  kinds  of  plante.  Therefore,  when  the  crops  are 
changed  and  the  food  supply  thereby  cut  off,  the  pests  must  perish  or 
be  greatly  reduced  in  number.   It  must  be  remembered  that  the  most 
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profitable  crop  rotation  does  not  consist  merely  in  changing  the 
crops  aroiind  from  year  to  year  rcgardless  of  the  relation  of  the 
crops  to  each  other,  hut  that  the  central  aim  in  all  crop-rotation 
systems  should  he  to  leave  each  iield  in  better  tiltil,  better  physical 
condition,  and  reasonably  free  from  pests  at  the  end  of  each  rota- 
tion  cycle. 

Xo  hard  and  fast  rotation  systeni  can  be  la  id  down  for  any  com- 
munity,  but  the  most  profitable  systein  inust  be  worked  out  for  each 
farm  and.  indeed,  for  each  field.  There  are  certa  in  general  prin- 
cipies, however,  that  should  be  borne  in  mind  in  this  connection 
in  order  to  accomplish  the  most  satisfactory  results.  For  soil  im- 
provement  there  should  be  at  least  one  leguminous  crop  in  each 
rotation  cycle.  To  this  class  of  plants  belong  the  clovers,  alfalfa, 
peas,  beans,  etc.  There  should  be  also  a  sufficient  quantity  of  live 
sloclc,  especially  milch  cows.  on  each  farm  to  utilizo  ihe  beet  tops 
and  roughage  and  to  supply  the  desired  quantity  of  stable  manare, 
which,  in  addition  to  green  crops  plowed  under,  will  furnish  the 
neeessarv  amount  of  humus  to  the  soil.  The  conditions  resulting 
from  this  trcatment,  if  the  soil  is  properly  handled.  will  make  the 
succeeding  crops  more  vigorous  and  capable  of  offsetting,  in  some 
mensure  at  least,  the  eífects  of  any  pests  that  may  nppear.  Again, 
the  successive  crops  in  any  rotation  should  be  so  selected  and  ar- 
ranged  that  no  two  upon  which  the  same  pest  may  thrive  will  be 
grown  in  succession.  The  beet-leaf  fungus  í'crcosporx  hcticohi  has 
not  been  known  to  thrive  upon  the  sniall  grains.  corn,  clover,  alfalfa, 
cowpeas,  beans,  and  many  other  plants  suitable  for  rotation  with 
sugar  beets.  Tt  is  apparent.  therefore.  that  crop  rotation  properly 
carried  out  offers  a  satisfactory  ineans  of  eliminating.  or  at  least  of 
keeping  in  check.  this  pest,  which,  if  allowed  to  gain  headway, 
will  turn  an  otherwise  profitable  crop  of  sugar  beets  into  a  serious 
loss  to  the  grower.  Expcrience  and  observation  teach  that  not  more 
than  two  successive  crops  of  beets  should  be  grown  in  any  rotation 
cycle.  Tt  is  true  that  three  or  more  successful  crops  of  beets  have 
been  grown  in  succession  in  some  instances,  but  for  obvious  reasons 
it  is  a  bad  practico  and  should  be  avoided.  Mam'  successful  growers 
never  follow  beets  with  beets.  In  one  locality  where  leaf-spot  had 
formerly  been  a  serious  pest,  a  system  of  crop  rotation  has  been 
ndopted  in  which  beets  soldoni  follow  beets.  with  the  result  that  leaf- 
spot  is  no  longer  fea  red.  An  examination  of  the  beet  fields  in  that 
locality  late  in  the  growing  season  showed  practically  no  leaf-spot 
in  any  of  the  fields  where  a  few  years  before  a  field  not  more  or  less 
seriously  injured  by  leaf-spot  was  an  exception. 

The  length  of  time  that  a  field  infested  with  leaf-spot  should  be 
in  crops  other  than  beets  in  order  to  insure  the  destruction  of  the 
leaf-spot  fungus  and  spores  appears  to  depend  somewhat  upon  eli- 
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matic  conditions  and  upon  the  manner  in  which  the  soil  is  handled. 
One  field  that  carne  under  the  writers  observation  was  so  badly  in- 
fested  with  leaf-spot  that  the  crop  was  not  harvested.  The  field  was 
then  seeded  to  alfalfa.  At  the  end  of  two  years  it  was  fall  plowed 
to  a  depth  of  12  to  14  inchcs  and  subsequently  put  into  beets  for  two 
successive  years.  Very  little  leaf-spot  appeared  either  the  first  or 
second  year  that  the  field  was  in  beets.  following  the  two  years  in 
alfalfa.  This  and  other  examples  indícate  that,  under  some  condi- 
tions at  least,  an  interval  of  two  years  will  reduce  leaf-spot  below  the 
danger  point.  It  is  wise,  therefore,  in  planning  a  rotation  eyele  lo 
arrange  for  two  or  more  years  in  other  erops  befo  re  returning  to 
beets.  Furthermore,  it  should  be  noted  that  the  best  all-around  re- 
sidís are  obtained  when  the  rotation  period  covers  three  or  inore 
years. 

Another  method  which  has  given  positive  results  in  the  control  of 
beet  leaf-spot  is  that  of  deep  fall  plowing.  The  writer  has  found  by 
experience  that  deep  fall  plowing  of  beet  land  has  a  inarked  effeet 
in  reducing  the  amount  of  leaf-spot  in  the  suecceding  crop.  For  ex- 
ani])le,  a  field  where  leaf-spot  was  very  injurious  to  the  beet  crop  was 
plowed  to  the  depth  of  1+  inches  in  Xovember.  It  was  again  planted 
to  beets  the  following  year.  with  the  result  that  very  little  leaf-spot 
appeared,  while  the  shallow -plowed  land  in  the  saine  loeality  which 
was  planted  to  beets  showed  a  destructive  amount  of  leaf-spot.  On 
general  principies  of  good  farming  an  oecasional  deep  fall  plowing  is 
beneficial  to  certain  soil.  It  is  not  to  be  recommended.  however.  as  a 
general  method  of  controlling  leaf-spot,  to  the  exclusión  of  crop 
rotation,  and  should  be  used  for  this  purpose  only  in  case  it  is  abso- 
lutely  necessary  to  follow  infested  beets  with  another  crop  of  beets. 

SUPPLEMENTAL  AIDS  IN  THE  CONTROL  OF  LEAF-SPOT. 

SPRAYING. 

The  cost  of  spraying,  together  with  the  extra  labor  involved  and 
the  possible  lack  of  thoroughness  in  the  work,  inakes  it  questionable 
whether  spraying  should  be  considered  as  a  control  mensure  for 
leaf-spot.  However,  there  may  be  conditions  under  which  spraying 
would  be  advantageous.  It  has,  therefore,  been  considered  best  to 
refer  to  this  method  in  this  connection.  The  writer  has  demon- 
stra ted  repeatedly  that  leaf-spot  may  be  controlled  almost  ])erfectly 
by  the  proper  use  of  Bordeaux  mixtiu-e.  The  most  important  (jues- 
tion  in  this  connection  is  whether  the  cost  of  spraying  will  exceed 
the  advantages  to  be  gained  by  this  method  of  control.  The  formula 
for  Bordeaux  mixture  used  by  the  writer  in  bis  experiments  and 
demonstration  work  with  leaf-spot  was  4-4—50 :  that  is,  4  pounds  of 
copi>er  sulphate,  commonly  called  bluestone,  4  pounds  of  slaked  lime, 
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and  50  gallons  of  water.1  After  ascertaining  that  this  pi-eparation 
would  in  no  way  injure  the  beet  foliare,  the  next  point  to  determine 
was  the  proi>er  and  most  effective  time  to  begin  the  spraying.  In 
order  to  settle  this  point.  a  field  which  liad  been  in  beets  the  pre- 
cedingyear  and  which  was  badly  infested  with  leaf-spot  was  selected, 
prepared,  and  planted.  A  number  of  plats  to  be  sprayed  were  then 
laid  off  on  one  side  of  the  field  in  such  manner  that  the  sprayed  plats 
would  be  bordered  on  three  sides  by  beets  not  sprayed.  The  first 
plat  was  sprayed  as  soon  as  the  beets  were  thinned  and  while  they 
had  from  four  to  six  leaves  only.  Two  weeks  later  the  same  plat 
was  sprayed  again  and  another  plat  of  the  same  size  adjacent  to  the 
first  was  sprayed  for  the  first  time.  After  another  interval  of  two 
weeks  the  first  and  secón d  plats  were  again  sprayed.  This  opera tion 
was  repeated  until  leaf-spot  began  to  appear  on  the  unsprayed  beets. 
The  last  plat  added  to  the  experiment  had  a  few  spots  on  the  leaves 
due  to  Cerros  pora  he  ti  rola  when  sprayed  for  the  first  time.  All  the 
plats  that  had  been  sprayed  were  subse<|uently  res p ra  ved  at  ínter- 
vals  of  two  weeks  thronghout  the  se  a  son :  that  is.  until  the  nights 
twrned  cool  and  the  danger  of  the  spread  of  the  disease  was  over. 

When  the  spraying  was  discontinued  in  the  autumn  none  of  the 
plats  that  had  been  sprayed  had  any  perceptible  amount  of  leaf- 
spot,  while  the  unsprayed  beets  on  the  three  sides  of  the  sprayed  plats 
were  infested  to  such  an  extent  that  from  one-half  to  two-thirds  of 
the  leaves  of  each  beet  were  entirely  brown  and  dead.  Tn  the  last 
plat  added  to  the  experiment.  that  is.  the  one  in  which  the  leaves 
had  an  occasional  tíny  Cercospora  spot,  the  disease  did  not  advance, 
and  it  was  just  as  good  from  the  standpoint  of  tonnage  and  (juality 
at  the  end  of  the  season  as  the  other  plats  sprayed,  while  the  un- 
sprayed plats  were  badly  damaged  in  both  tonnage  and  quality. 
This  experiment  was  repeated  severa  1  seasons  and  always  gave 
similar  results.  varving  only  in  the  amount  of  damage  done  by  the 
disease  to  the  unsprayed  beets.  Tn  some  cases  the  yield  of  the  un- 
sprayed beets  was  only  50  per  cent  as  great  as  the  yield  from  an 
etjual  área  of  sprayed  beets.  This  was  the  result  if  the  disease  ap- 
peared  early  and  was  se  veré  in  its  attack  until  past  midsummer.  In 
other  cases  the  sugar  content  of  the  unsprayed  beets  was  5  per  cent 
lower  than  in  the  sprayed  beets.  The  greatest  reduction  in  sugar 
content  oceurred  when  the  pest  continued  to  develop  until  nearly 
harvest  time,  showing  that  the  amount  of  damage  done  by  leaf- 

1  ltluestono  is  bost  dissolved  by  plaeinp:  it  in  a  punny  saek  and  susponding  it  in  a  ffivon 
qiuintity  <»f  water  in  a  wooden  tul»  or  harrol.  A  metal  container  should  not  be  usod. 
The  linir  should  be  stone  limo  of  jrood  <|iiality  and  froshly  slaked.  Tiloso  solutions  will 
koop  a  long  timo  if  tlioy  are  not  mixed.  In  proparin¿r  Bordoaux  mixturo  the  two  solu- 
tions aro  oarh  diluted  and  thon  pourod  at  t lio  saino  timo  inlo  a  tub  or  barrel  and  vigor- 
ously  Ktlrrod.  To  this  mixturo  onotigh  water  should  he  added  so  that  the  proportiun  ot 
bluestouo,  limo,  and  water  will  be  4  pounds  of  bluestono  and  4  pounds  of  lime  to  oarh  "»0 
gallons  of  water.    It  should  be  usod  as  quk-kly  as  posslhlo  aftor  it  is  prepared. 
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spot  depends  upon  ÜlO  time  that  tho  disenso  npponrs  and  upon  the 
subsequent  wenthor  conditions.  These  exporiments  prove  that  leaf- 
spot  may  be  eontrolled  bv  the  use  of  Bordea  ux  mixture  and  that 
spraying  before  lea f -spot  appears  is  a  waste  of  time  and  material. 

The  eost  of  spraying  will  dcpend  upon  local  conditions.  The  priee 
of  hluestone  is  suhject  to  some  fluctuatíons,  blti  it  can  usually  he  had 
¡n  bulk  at  froni  T  to  12  cents  per  pound.  One  barrol,  or  ~>0  gallons, 
of  the  spray  contnining  4  pounds  of  hluestone  should  spray  at  least 
one-half  acre.  At  an  average  cost  of  10  cents  per  pound,  the  hlue- 
stone requirod  for  2  hnrrols  of  spray,  suílicient  for  an  acre,  would  he 
SO  cents.  The  cost  of  the  lime  is  so  slight  that  it  may  be  ignoren!. 
Two  men,  a  team,  and  a  4-row  sprayer  should  cover  from  5  to  10 
acres  a  day,  deponding  upon  the  convenience  of  the  water  supply 


Fio.  '.». — A  ílfhl  <>f  «ligar  bwta  in  1!)01,  showinj:  th«»  mctliod  rniployi>»l  ln  tests  <»f  apraylng 

¡is  a  int'Miis  of  conírolHim  lcnf-spot. 


and  tho  eflicieney  of  the  sprayer.  The  daily  labor  cost  for  men  and 
team  should  not  exceed  $(».  Taking  -s  acres  as  an  average  dav's  work, 
the  labor  cost  per  acre  should  not  exceed  75  cents  for  each  spraying. 
Takíng  six  as  the  mínimum  numher  of  sprayings  that  would  he  re- 
<Miired  in  any  season.  the  cost  per  acre  for  the  season  would  be  for 
hluestone  $1.80  and  for  labor  $4.50,  making  a  total  of  $9.30.  At  a 
ílat  rate  of  $5  per  ton  for  beets.  it  would  therefore  require  an  in- 
creased  yield,  due  to  the  spraying.  of  nearly  *2  tons  per  acre  to  offset 
the  cost  of  material  and  labor.  Local  conditions  must  determine 
whether  putting  this  additional  expense  upon  the  crop  would  be 
jnstified.  ít  should  be  addod  that  the  spraying  to  be  eífoctive  must 
1)0  thoroughly  done  (fig.  í>).  Both  the  upper  and  the  lower  surfacos 
of  the  leaves  must  he  coinpletelv  covered  with  the  mixture.  Spray- 
ing tho  upper  sidos  of  the  leaves  onlv  or  a  partía]  spraying  of  both 
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the  upper  and  the  lower  sities  of  the  lea  ves  will  not  be  eífective  in 
controlling  leaf-spot.  In  no  case,  therefore,  shoultl  spraying  for 
lea f -spot  Ih;  umlertaken  unless  it  can  be  done  thoroughly  and  at  the 
proper  time. 

In  certa  i  n  localities  there  are  difficulties  in  the  way  of  thorough 
spraying  that  shoultl  be  given  due  consideration  before  the  work  of 
spraying  for  leaf-spot  is  untlertaken.  For  example,  in  irrigated  sec- 
tions  it  is  sometimos  necessary  to  irrigate  the  beets  just  at  the  time 
when  the  spraying  shoultl  be  done  tt)  be  most  eífective.  Further- 
more,  the  irrigation  tlitches  across  the  fieltls  are  a  hindrance  tt)  the 
work.  Either  the  tlitches  must  be  plowed  in  each  time  before  spray- 
ing or  much  time  will  be  lost  in  turning  at  each  cross  ditch.  In 
humitl  regions  these  diñiculties  are  not  encounteretl,  but  in  localities 
where  sht>wers  are  fretpient  the  spray  may  be  washetl  otf  by  rain 
before  the  mixture  has  liad  time  to  dry  on  the  lea  ves.  In  such  cases 
rcspraving  is  necessary.  and  should  be  dt)iie  immediately  after  the 
rain  is  over.  If  spraying  is  untlertaken,  it  must  be  remembered 
that  it  is  a  preventive  and  not  a  cure.  For  this  reason  the  leaves 
must  be  covered  as  soon  as  the  disease  beings  to  appear,  in  order  to 
make  furtlier  infection  impossible. 

MOI8TUKE. 

A  constant  and  uniform  supply  t>f  moisture  in  the  soil  has  a  bene- 
íit  ial  elfect  in  retartling  an  oiitbreuk  of  leaf-spot.  Moisture  reduces 
the  temperature  t>f  the  soil  and  of  the  atmosphere  surrounding  the 
beets  and  also  prevenís  the  leaves  from  wilting.  Tt  is  noticeable  that 
a  sliglit  reduction  in  temperature  will  retard  the  tlevelopment  of 
(•ercospora  and  the  production  t)f  spores.  It  is  noticeable  also  that 
when  a  beet  wilts  it  is  generally  the  outer  or  older  leaves  that  wilt 
h'rst.  just  as  it  is  generally  the  outer  or  older  leaves  that  show  the 
first  spots.  Heets  growing  cióse  tt)  irrigating  tlitches  and  in  other 
places  favorable  to  a  constant  and  uniform  water  supply  are,  as  a 
rule,  much  less  severely  attacked  by  leaf-spot  than  beets  growing 
under  conditions  which  show  marketl  variation  in  the  supply  of  soil 
moisture. 

As  previously  noted.  se  ve  re  outbreaks  of  leaf-spot  usually  have 
been  preceded  by  a  long  dry  period  followed  by  a  renewal  t)f  the 
moisture  supply.  The  dry  period  is  usually  long  enough  tt)  cause  a 
wilting  of  the  outer  beet  leaves.  While  there  seems  tt)  be  st)ine  rela- 
tion  between  the  wilting  of  the  leaves  and  an  outbreak  of  leaf-spot. 
the  exact  connection  has  not  been  determined.  As  a  control  method, 
however,  it  is  safe  tt>  say  that  a  constant  and  uniform  supply  of  soil 
moisture  suiücient  at  all  times  to  prevent  the  wilting  of  the  leaves 
will  aid  in  retarding  an  outbreak  of  leaf-spot.  Every  effort  should 
therefore  be  made  to  put  the  soil  in  the  best  possible  shapc  for 
receiving  and  holding  moisture  by  plowing  the  ground  to  a  got)d 
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(lepth.  I>y  supplying  un  ndequate  amount  of  humus*  and  bv  frequent 
and  thoroiigh  subsequent  cultivation. 

Fnder  certaio  conditions.  moisture  gathering  and  holding  sub- 
st  anees,  such  as  common  salt,  have  appearecl  to  be  of  valué  in  |>re- 
venting  an  outbreak  of  leaf-spot.   Tn  some  experimenta  along  this 

line  the  wríter  fonnd  that  1.000  pounds  por  acre  of  common  salt 
applied  jnst  l>efore  planting  and  thoroughly  worked  into  the  sur- 
face  soil  reduced  the  severity  of  leaf-spot  to  a  marked  degrce.  as 
shown  in  figure  10.  TTowever.  this  treatment  liad  no  decided  effect 
upon  leaf-spot  if  the  period  of  drought  preeeding  the  outbreak  of  the 
disoaso  was  exeeptionally  long  and  se  veré.  Tn  irrigated  soetions  fre- 
quent  waterings  will  be  beneficia]  in  warding  oñ  leaf-spot,  but  unless 


Fi<;.  10. — A  lii-ld  of  HUgnr  bcets.  showlnn  the  offod  of  salt  trcntrncnf.  Tlu>  ^ruiiml  to 
tbe  rl^lit  of  the  stako  was  trcntcd  wlth  1,000  pnundM  of  eoinmon  snii  (o  tho  a<-rr :  Ihv 
aroa  at  t ln-  l<-ft  w:is  nol  tivatcd. 


the  physieal  condition  of  the  soil  is  such  that  it  has  a  good  water 
holding  capaeity  it  will  be  practieally  impossible  to  irrígate  often 
enough  to  prevent  the  developnient  of  the  fungus.    In  faot.  freqnent 
waterings  with  a  low  water-holding  capaeity  of  the  soil  seem  to  aid 
rather  than  retard  the  developnient  of  leaf-spot. 

DISPOSING  OF  BEET  TOPS. 

Theoretically.  it  should  be  feasible  to  remove  the  leaf-spot  from  a 
field  by  carefully  gathering  and  removing  the  diseased  beet  lea  ves; 
but  since  the  diseased  lea  ves  are  more  or  less  torn  and  seattered  dur 
ing  the  harvesting  process,  it  is  practieally  impossible  to  accomplish 
this  resnlt.  The  usual  methods  practiced  in  the  handling  of  beet 
topa  are  the  pasture  niethod,  the  hauling-ofí  niethod.  and  the  plowing- 
under  method.    Cattle  or  sheep  may  Ixí  used  in  pasturing  the  topa 
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a ftor  tlie  roots  are  removed  from  the  íield.  This  should  be  done  only 
when  the  soil  is  in  such  condition  that  it  will  not  Ikj  injured  by  tram- 
pling.  Cure  should  be  taken  also  that  this  method  does  not  result  in 
scattering  the  disease  to  fields  to  be  used  the  following  year  for  beets. 
This  can  be  aecomplished  by  not  allowing  the  stock  to  enter  the  fields 
that  are  to  be  used  for  beets  the  following  year  while  pasturing  on  the 
beet  tops  or  un  til  several  days  after  they  ha  ve  been  taken  off  the  bect- 
top  pasture.  If  the  tops  are  hauled  to  the  feed  yard  or  silo,  care 
should  be  taken  to  allow  none  of  the  diseased  leaves  to  be  scattered 
on  the  ground  to  Ikj  used  for  beets  the  following  year.  Iieet  tops  are 
lar  too  valuable  as  stock  food  to  be  w usted  and  should  be  hauled  to 
the  feed  yard  or  silo,  where  they  should  be  properly  stored  and  even- 
tually  fcd  in  racks.  This  is  not  only  economical,  but  it  keeps  the  dis- 
eased leaves  from  blowing  about  and  puts  the  manure  where  it  can 
be  handled  in  the  safest  manner  and  to  the  best  advantage.  Beet  tops, 
if  plowed  under,  will  add  some  humus  to  the  soil.  Under  some  local 
conditions  this  may  be  the  best  method  of  disposing  of  the  tops.  If 
this  method  is  used,  the  plowing  should  be  done  in  the  fall  in  a  thor- 
ough  manner.  so  that  all  the  leaves  will  be  turned  under  to  a  depth  of 
10  inches  or  more. 

DISPOSING  OF  THE  MANURE. 

Tt  has  been  found  that  the  beet-leaf  fungus  will  be  destroycd  in  one 
or  two  years  if  beets  are  not  grown  in  the  field  where  it  is  prescnt  or 
if  the  infested  ground  is  deeply  plowed  in  the  fall.  It  becomes  a  sim- 
ple matter,  therefore,  to  p reven t  the  propagation  of  the  lea f -spot 
fungus  by  applying  the  manure  to  the  land  one  or  two  years  in 
advanee  of  the  beet  crop.  This  is  not  only  a  wise  precaution  from  the 
standpoint  of  controlling  leaf-spot,  but  it  is  also  good  farming.  since 
sugar  beets  do  much  better  on  well-manured  ground  to  whieh  the 
manure  was  applied  one  or  two  years  in  ad vanee  of  the  beet  crop. 

SUMMARY. 

(1)  Leaf-spot  may  be  control  fcd  on  a  eommercial  se  ate  and  hi  a 
pract'tcat  and  ¡ne.c/xns!  re  manner  hij  a  carefutta  ftlanneri  and  thor- 
iaujhbj  executed  system  of  crop  rotathms  or  hij  deep  faU  plowing. 
The  best'  result  s  are  obtained  btf  combinhi<f  the  se  ta*  o  method  8. 

(•2)  A  proper  and  unifonn  supply  (>f  soil  moisture,  spraying,  and 
the  proper  disposition  of  beet  tops  and  stable  manure  are  importa nt 
aids  in  the  control  of  leaf-spot, 

(X)  The  principal  agencies  in  the  distribution  of  the  leaf-spot 
fungus  are  wind.  water,  insí'cts.  and  man  and  other  animáis. 

(4)  Leaf-spot  tends  to  reduce  either  the  tonnage  or  the  sugar  con- 
tent  of  the  beet.  or  both,  depending  upon  the  time,  duration,  and 
severity  <>f  the  attack. 

(5)  I-^af-spot  seriously  in  jures  the  feeding  valué  of  beet  tops. 
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BREEDS  OF  DRAFT  HORSES. 

Hy  (i.  Artih  r  Hki.l. 
Sénior  Animal  Nusbandman.  Animal  Huxbandru  División. 

■ 

INTRODUCTION. 

The  purpose  of  this  publication  is  to  present  to  the  reader  in  a 
concise  manner  the  most  important  features  regarding  the  breeds  of 


Fin.  1. — Draft  gelding,  an  excellent  tj'po,  corabining  a  massive  form  with  good  under- 

pinning  to  an  unusual  degroe. 

draft  horres  in  this  country.  A  history  of  the  breeds  or  information 
regarding  the  early  types  has  been  purposely  avoided,  and  the  reader 


Note. — The  respective  «haractcristics  and  d«'siral»le  qualitlcs  of  the  several  breeds  of 
draft  horses  in  this  country  are  presentcd  in  this  bulletin. 
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who  desires  information  í>n  such  matters  is  referred  to  the  list  of 
books  given  at  the  end  of  this  paper.  The  ñame  and  address  of  the 
secretar}'  of  the  pedigree-record  society  for  each  breed  is  given  at  the 
conclusión  of  the  portion  dealing  with  that  particular  breed,  and 
the  reader  is  referred  to  the  various  societies  for  information  regard- 
ing  the  rules  of  registry  and  the  issuance  of  studbooks,  or  for  lists 
of  breeders. 

POINTS  OF  THE  DRAFT  HORSE. 

The  draft  type  is  characterized  by  massiveness,  and  the  particu- 
lar field  for  this  type  is  the  hauling  of  heavy  loads  at  a  compara- 
tively  slow  gait,  usually  at  the  walk.  Therefore  power  and  not  speed 
is  desired,  and  in  order  to  possess  this  power  the  horse  should  be 
generally  blocky  or  conipact,  low-set  or  short-legged,  and  be  suffi- 
ciently  heavy  to  enable  him  to  throw  the  necessary  weight  into  the 
collar  to  move  the  heavy  load  and  at  the  same  time  maintain  a  secure 
footing.  In  fair  condition  a  drafter  should  weigh  not  less  than 
1,000  pounds,  and  the  majority  will  be  between  16  and  17  hands  in 
height.  but,  of  course,  many  are  found  below  and  abo  ve  these  heights. 
In  some  localities  horses  weigh  ing  less  than  1.000  pounds  are  termed 
drafters,  but  in  localities  where  the  heavy  draft  horse  is  common 
they  would  not  be  elassed  as  such,  un  less  designated  as  light  drafters. 

In  the  typical  drafter  the  head  is  comparatively  lean,  wide  between 
the  eyes,  and  in  size  proportioned  to  the  body.  The  eye  is  bright  and 
fairly  proniinent.  The  neck  is  strong  and  muscular,  of  fair  length, 
and  somewhat  arched;  in  the  stallion  it  is  well  arched  or  crested,  in 
the  gelding  or  mare  less  so.  The  shoulders  are  shorter  and  more 
upright  than  in  the  case  of  the  light  horse,  and  a  happy  médium 
between  the  straight  and  sloping  shoulder  gives  the  best  combination 
of  poAver  and  movement.  Too  straight  a  shoulder  causes  excessive 
concussion,  and  the  result  is  bone  and  tendón  trouble  in  the  feet  and 
legs.  On  the  other  hand.  too  sloping  a  shoulder  renders  it  difficult  to 
íit  the  heavy  collars  properly.  In  the  draft  horse,  however,  the 
former  is  much  more  conimon  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  lungs.  The  girth,  or  the  body's  circumference  be- 
hind  the  forelegs,  is  large.  and  horses  slack  in  that  región  are  usually 
weak  in  constitution.  The  body  is  broad,  deep,  and  comparatively 
short;  the  back  is  short  and  broad,  and  the  ribs  well  sprung,  giving 
a  round  appea ranee  to  the  body.  The  horse  with  a  shallow  body  is 
usually  a  poor  foeder.  The  loin  is  broad  and  well  muscled ;  the  croup 
is  fairly  level.  long,  broad,  and  well  muscled.  A  short,  decidedly 
sloping  croup  is  not  so  well  muscled  as  the  straighter  and  longer  one. 
The  hindquarters  and  thighs  are  well  muscled,  and  it  is  from  the 
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hindquarters  that  the  horsc  obtains  most  of  its  propelling  power,  the 
front  legs  acting  largely  as  weight  carriers. 

Good  underpinning,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  clean,  heavy  bone  is  necessary  in  order  to  afford  attachments 
for  the  heavy  muscles  and  to  stand  the  heavy  wear  and  tear.  The 
cannon  bones  are  the  best  indication  of  the  bone  throughout.  In  this 
región  the  bone  should  feel  firm,  and  the  tendons  should  stand  out 
distinctly  from  the  bone,  giving  the  cannon  bones  when  viewed  from 
the  side  a  wide,  flat  appearance.  The  knee  should  be  broad  and  deep 
when  viewed  from  the  front.  The  hock  should  be  broad  from  front 
to  back,  and  of  strong  structure.  The  pasterns  should  be  fairly 
long  and  sloping.  While  some  draft  horses  possess  too  long  and  too 
sloping  pasterns,  a  much  larger  number  have  too  short  and  too 
straight  pasterns.  The  foot  should  be  fairly  large  and  the  horn  of 
the  hoof  dense.  The  dark-colored  hoofs  are  the  most  popular,  as  it 
is  thought  they  denote  greater  durability.  In  the  draft  horse  as  much 
quality  as  is  consistent  with  the  required  substance  is  desirable,  but 
quality  should  not  be  obtained  at  the  sacriíice  of  too  much  weight. 

In  temperament  the  draft  horse  is  generally  lymphatio,  but  he 
should  not  be  too  sluggish.  While  the  nature  of  his  work  requires 
him  to  be  steady  and  easily  managed,  it  is  nevertheless  essential  that 
it  should  be  performed  willingly  and  with  some  snap  and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
This  kind  of  action  renders  possible  the  covering  of  considerable 
ground  in  the  least  possible  time.  While  the  walk  is  the  normal 
gait,  the  ability  to  trot  well  is  desirable.  Often  faults  not  noticeable 
at  the  walk  are  brought  out  at  the  trot. 

BELGIAN. 

The  Belgian  draft  horse,  as  the  ñame  indicates,  originated  and  has 
been  developed  in  Belgium,  and  is  the  only  breed  of  horses  which  is 
bred  to  any  extent  in  that  coimtry,  the  light  horses  used  in  Belgium 
being  purchased  largely  in  other  countries.  In  1886  the  Belgian 
Draft  Horse  Society  was  organized  for  the  purpose  of  encouraging 
the  breeding  of  the  native  draft  horse  and  to  maintain  a  studbook  for 
the  breed.  In  J une  of  each  year  the  annual  show  of  this  society  is  held 
at  Brussels.  At  the  twenty-eighth  annual  show,  held  in  June,  1913, 
the  entries  totaled  more  than  1,000,  and  this  is  probably  the  largest 
show  of  a  single  breed  of  horses  held  in  the  world.  The  breeding  of 
Belgian  draft  horses  is  also  promoted  by  the  Government,  which  an- 
nually  awards  prizes  and  subsidies  to  the  best  animáis  in  the  various 
provinces.  Stallions  which  stand  for  public  service  must  be  approved 
by  a  commission  appointed  by  the  Government. 
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Importations  of  these  horses  into  the  United  States  occurred  more 
or  less  frequently  during  the  last  half  of  the  nineteenth  century,  but 
it  has  been  only  within  the  past  10  years  that  they  have  been  imported 
in  any  large  numbers.  The  early  trade  was  principally  a  stallion 
trade.  but  during  the  past  five  years  quite  a  large  number  of  mares 
have  been  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest 
of  any  of  our  breeds.  Mature  stallions  in  fair  condition,  weighing  a 


ton  or  more,  are  comparatively  common.   In  height  mature  stallions 


Fu;.        Helíflun  stallion. 


will  probably  average  slightly  over  hands,  and  mature  mares 
about  1G  hands.  In  general  conformation  they  are  the  most  compact 
of  any  breed,  the  bodies  being  short,  wide,  and  deep.  The  head  is  of 
médium  size,  the  neck  is  short  and  heavily  crested  or  arched,  the 
chest  is  broad  and  deep,  the  back  is  short  and  well  muscled  over  the 
loin,  the  croup  is  somewhat  drooping  or  steep,  and  the  quarters  are 
full  and  heavily  muscled.  The  legs  are  short  and  free  from  the  long 
ha  ir  or  feather  characteristic  of  the  Clydesdale  and  Shire.  In  action 
the  Belgian  is  good,  but  is  less  active  than  the  Clydesdale  or 
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Perdieron.  In  temperament  he  is  tlocile  and  easily  liandleil.  He  is 
a  good  feeder,  is  rated  as  an  easy  keeper.  and  stands  shipment  well. 
The  colors  common  to  the  Belgian  are  hay,  chestnut,  and  roan,  hut 
browns,  grays,  and  blacks  are  oceasionally  soen. 

Some  of  the  criticisms  of  the  Belgian  horse  are  that  a  large  num- 
her  ha  ve  necks  that  are  too  short  and  heavy,  too  drooping  a  eronp. 
a  roughness  abont  the  hocks,  bone  that  is  not  sufficientlv  flat,  too 
short  and  straight  in  tlu»  pastoril,  hoof  denVient  in  circuinferonce. 
and  a  laek  of  general  quality:  bnt  great  iinprovenient  has  been  noted 


PlO.  3.  —  Bclglnn  mnrc. 


in  respect  to  these  defícienciea  in  recent  years.  The  extreme  width 
inay  cause  the  Belgian  to  roll  somewhat  at  the  walk,  but  as  a  class 
they  are  good  movers  at  the  trot. 

In  this  country  the  Belgian  sire  has  been  valuable  in  iinproving 
the  draft  conformation  of  otir  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  has 
made  wonderful  progress  in  this  country,  considering  that  it  has 
attracted  much  attention  only  during  the  past  10  or  15  years.  In 
fact,  probably  no  breed  has  shown  a  greater  increase  in  popularity 
and  a  greater  improvement  during  the  past  decade. 
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The  distribution  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  but  it  is  found  in  the  greatest  number  in  those  sec- 
tions  where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such  as 
the  Central  West,  particularly  in  Indiana,  Iowa,  Illinois,  Ohio,  and 
Xebraska. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organized  in  1887,  but  the  first  volume  of  that  as- 
sociation's  studbook  was  not  published  until  1905.  To  date,  however, 
five  volumes  have  been  issued,  the  fifth  having  been  issued  in  1913. 
Up  to  January  1,  1914,  more  than  8,000  stallions  and  nearly  4,000 


Fio.  4. — IVrcheron  stnllion. 


mares  had  been  recorded.  The  secretary  of  the  association  is  J.  D. 
Conner,  jr..  Wabash,  Ind. 

PERCHERON. 

The  Peivheron  originated  in  France  and  has  been  developed  in  a 
sinall  district  in  the  northwestern  part  of  that  country  known  as 
Perche.  This  district  is  about  one-fifteenth  the  size  of  the  State  of 
Iowa.  and  onlv  Percherons  born  within  its  boundaries  are  eligible  to 
registrv  in  the  Perdieron  Studbook  of  France.  Perdieron  foals,  to 
be  accepted  for  registry  in  the  French  book,  must  be  registered 
during  the  year  of  their  birth.    Prior  to  such  registration  they  must 
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be  examined  by  an  official  appointed  by  the  Percheron  Ilorse  Society 
oí  Frasee,  who  tabes  a  carefol  description  of  their  color  and  mark- 
ings,  and  who  brands  them  on  the  neck  with  the  letters  "  S.  P."  en- 
laced. 

The  Perdieron  Horse  Society  of  France  was  organized  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Pereherons  it 
holds  an  animal  suinmer  show  in  the  Percheron  district.  The  society 
also  offers  prizes  at  other  shows.  The  improvement  of  the  Percheron 
and  other  breeds  in  France  is  due  to  both  pnblic  and  private  elTorts. 
The  Government  has  for  a  number  of  years  maintained  stnds  in 


Fio.  5. — American-bred  l'crchcron  mnre. 


which  selected  animáis  have  been  kept  for  breeding  purposes.  In 
¡iddition,  subsidies  are  granted  to  private  individuáis  in  order  to 
keep  high-class  horses  in  the  stud.  Stallions  intended  to  stand  for 
public  service  in  France  must  be  examined  by  offirials  appointed  by 
the  Government  and  certified  as  being  free  from  periodic  ophthalmin, 
or  moonblindness,  and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  United  States  dates 
back  many  yeai*s.  One  of  the  early  stallions  brought  to  this  country 
which  exerted  considerable  iníluence  on  our  draft  stock  was  Louis 
Napoleón,  imported  in  1851  by  an  Ohio  firm.  Other  Perche- 
rons were  imported  about  this  time  and  during  succeeding  years. 
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During  the  early  seventies  they  were  imported  in  quite  large  num- 
bers,  and  these  importations  have  continued  to  date. 

The  head  of  the  Percheron  is  clean-cut,  of  médium  size,  and  more 
refincment  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
of  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  museled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  eonsidered  desirable,  but  great  improvemcnt  in 
this  respect  lias  been  made  in  recent  years.  The  legs,  feet,  and  bone 
are  on  the  average  good.  The  legs  are  free  froni  the  long  hair  or 
feather  characteristic  of  the  Clydesdale  and  Shire.  In  action  the 
Percheron  is  good  at  both  the  trot  and  the  walk.  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
the  other  draft  breeds.  This  breed  may  be  regarded  as  one  of  the 
best  movers  and  is  surpassed  in  style  of  action  only  b\T  the  Clydesdale. 

The  Percheron  is  not  so  large  a  hor.se  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
Good,  mature  stallions  in  fair  condition  will  usually  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigh  considerably 
over  2.000  pounds.  In  height  good.  mature  stallions  will  mensure 
1G  to  17  hands.  with  a  general  average  of  about  lf>¿  hands,  but  of 
course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangy,  tall  Percheron  is  not  in  demand  in  this  eountry.  The 
popular  Percheron  is  rather  short-legged,  compact,  and  blocky  in 
form,  less  so  than  the  Belgian,  but  inore  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colors  common  to  the  Percheron  are  black  and  gray,  although 
bavs,  browns,  chestnuts.  and  roans  are  occasionallv  seen.  Tt  mav  be 
safely  stated.  however.  that  00  per  cent  of  our  Percherons  are  either 
black  or  gray. 

While  occasionallv  difficulty  may  be  experienced  in  deciding 
whether  an  animal  is  a  Percheron  or  a  Belgian,  the  two  types  are 
quite  distinct.  The  Belgian  is  heavier  hodied,  more  compact.  shortev 
legged.  and  his  head  is  more  square  in  outline:  the  neck  is  shorter, 
more  heavily  museled,  and  more  heavily  crested.  Moreover,  the 
colors  common  to  the  Belgian— nnmely.  hay.  chestnnt.  and  roan — are 
uncommon  to  the  Percheron,  while  the  gray  and  black  colors  common 
to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  ns  having  croups  too  sloping  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufficiently  drafty — having  a  lack  of  depth  and  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  rather  round,  lacking  in  breadth  and  flatness,  lack  of  bone 
for  the  size  of  the  body,  and  pasterns  which  are  too  short  and 
straight. 
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The  distribution  of  the  Percheron  horse  in  this  country  is  wide- 
spread,  and  for  years  he  has  been  the  favorite  drafter  of  the  Ameri- 
can people.  In  the  United  States  to-day  Percherons  oatnumber  all 
other  draft  breeds  combined,  and  there  does  not  appear  to  be  any 
diminution  in  their  popularity.  This  proba bly  is  due  in  part  to  the 
good  start  given  the  breed  by  the  pioneer  importers  and  breeders, 
but  this  popularity  musí  be  uttributed  to  some  extent,  at  least,  to 
their  general  adaptability  to  meet  the  needs  and  desires  of  the 
American  people.  For  crossing  on  ordinary  mares  the  Percheron 
stallion  has  been  very  popular,  so  that  grade  Percherons  are  very 
common,  and  are  great  favorites  in  our  horse  markets. 

In  1876  the  National  Association  of  Tmporters  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America  is  an  outgrowth  of  that  association.  The  sixteenth  vol 
ume  of  the  studbook  of  this  society  was  issned  in  1014.  TTp  to  ,lanu 
ary  1,  1914,  over  100,000  animáis  had  been  accepted  for  registration. 
The  secretary  of  the  Percheron  Society  of  America  is  Wayne  Dins- 
more,  Union  Stock  Yards.  Chicago,  111. 

FRENCH  DRAFT. 

The  ñame  "  French  Draft*'  is  applied  broadly  to  all  the  breeds  of 
draft  horses  in  France,  including  the  Percheron.  In  addition  to  the 
Percheron,  there  are  a  number  of  other  draft  breeds  in  France,  such 
as  the  Boulonnais,  Nivernais,  and  others.  Of  these.  the  Percheron 
is  by  far  the  best  known,  and  has  obtained  a  foothold  in  this  country 
much  greater  than  that  of  any  other  French  breed  of  draft  horses. 
Of  the  other  breeds,  the  Boulonnais  and  Nivernais  are  the  only  ones 
of  any  particular  interest  in  this  country. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 

Boulogne.  This  breed  is  probably  a  trifle  larger  than  the  Percheron 
and  somewhat  coarser.  but  in  general  type  resenibles  the  Percheron 
quite  closely.  The  color  common  to  the  Boulonnais  is  gray,  but  occa- 
sionally  other  colors  are  seen.  This  breed  has  been  imported  in 
larger  numbers  than  the  Nivernais. 

The  home  of  the  Nivernais  is  in  central  France,  in  the  Department 
of  Nievre.  In  type  it  is  quite  similar  to  the  Percheron.  The  color 
is  black. 

The  National  French  Draft  Horse  Association  of  America  pub- 
lishes  a  studbook,  in  which  may  be  registered  any  of  the  French 
Draft  breeds  or  their  crosses.  The  association  was  organized  in 
187G,  under  the  ñame  of  the  National  Norman  Horse  Association, 
but  the  ñame  was  changed  in  1884  to  the  National  French  Draft 
Horse  Association.  Twelve  volumes  of  the  studbook  have  been  pub- 
lished,  containing  the  registrations  of  23,000  animáis.  The  secretar}' 
of  this  association  is  C.  E.  Stubbs,  Fairfield,  Iowa. 
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CLYDESDALE. 

The  Clydesdale  originated  and  has  been  developed  in  Scotland, 
and  is  practically  the  only  draft  horse  found  in  that  country.  The 
breed  is  of  mixed  origin,  and  the  earlv  historv  is  more  or  less  obscure. 
It  is  probable  that  the  blood  of  both  Flemish  and  English  horses 
entered  quite  largely  into  the  breed  during  its  early  history.  For  a 
nwmber  of  years,  however,  the  Ctydesdalc  has  been  bred  puré.  In 
1^7^  the  Clydesdale  Ilorsc  Soriety  of  (Jreat  Britain  and  Ireland  was 
organized. 


VIO.  0. — Cly<Ios<ln!o  stalllon. 


The  first  Clydesdales  brought  to  North  America  were  probably  im- 
ported  into  Canadá  bv  the  Scotch  who  liad  settled  there.  In  the 
earlv  seventies  Clydesdales  were  imported  into  this  country  both 
Ihrongh  Canadá  and  by  direct  importation.  By  1880  they  were  be- 
ing  imported  in  large  numbers,  and  these  importations  continueil 
for  several  years.  During  the  past  10  years  the  number  of  Clydes- 
dales imported  has  averaged  slightly  less  than  100  per  annum. 

The  Clydesdale  is  not  as  heavy  as  either  the  Belgian  or  the  Shire. 
and  probably.  as  a  elass,  will  not  \veigh  quito  as  much  as  the  Perdieron. 
The  Clydesdale  is  more  rangy  and  laeks  the  width  and  compactness 
of  the  breeds  inentioned.    The  Seoteh  breeders  ha  ve  paid  particular 


Digitized  by  Google 


BREEDS  OF  DRAFT  HORSES. 


11 


attention  to  legs,  pasterns,  and  feet.  but  ha  ve  placed  less  emphasis 
on  weight  than  has  been  the  case  in  other  breeds.  Average  matare 
Clydesdale  stallions  in  this  country  WÜ1  probably  weigh  1,700  to 
1.900  pounds  when  in  fair  condition,  with  an  average  height  of  nearlv 
1G2  hands.  Mature  mares  will  probably  weigh  1.G00  to  1,800  pounds 
nnd  average  about  10  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  snappy  stride,  and  a  sharp  trot  with 
hocks  well  ílexed  and  carried  cióse  together  are  characteristic  of  this 
breed.    Good  clean,  flat  bone;  well-set,  fairly  long  and  sloping 


FlO.  7. — Clydesdale  mure. 


pasterns;  and  a  modérate  amount  of  fine  feather  or  long  hair  at 
the  rear  of  the  legs  below  the  knees  and  hocks  are  important  and 
characteristic  features.  The  colors  most  common  are  hay  and  brown 
with  white  markings,  but  blacks,  grays,  chestnuts,  and  roans  are 
occasionally  seen.  The  white  markings  are  characteristic,  and  it  is 
the  exception  to  see  a  bay  or  brown  Clydesdale  without  a  white  face 
and  considerable  white  on  the  feet  and  legs. 

Some  of  the  criticisms  of  this  breed  ha  ve  been  the  lack  of  >ize  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much 
white  with  no  regularity  of  distribution.  The  average  American 
does  not  like  a  horse  decorated  with  a  white  face  and  legs.    Ñor  has  the 
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feather  been  popular  with  Americans.  owing  to  the  care  necessary 
to  keep  the  feet  and  legs  clean.  This,  of  course,  is  not  so  objection- 
able  in  countries  where  most  of  the  roads  are  macadamized. 

It  is  not  ahvays  easy  to  differentiate  betwecn  Clydesdales  and 
Shires,  bnt  taking  the  breeds  as  a  whole  they  are  quite  distinct.  The 
Clydesdale  is  not  as  heavy  bodied  as  the  Shire,  has  more  refinement, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  quite  popular  in 
the  cities  for  use  by  those  who  want  draft  horses  with  a  good.  long, 
snappy  stride,  and  at  the  same  time  possessing  style  and  aotion. 
Our  nativo  mares  of  draft  oharacter  bred  to  Clydesdale  stallions 
have  produced  many  excellent  animáis.  They  often  lack  the  weight 
necessary  for  the  heaviest  work.  but  are  horses  of  médium  draft 
weight  and  are  active  at  both  the  walk  and  the  trot. 

The  distribuí  ion  of  the  Clydesdale  in  this  country  is  quite  wide- 
spread  throughout  the  northern  half:  the  breed  is  seldom  found, 
however,  in  the  South.  It  has  found  the  most  favor  in  such  States 
as  Iowa.  Illinois.  Wisconsin,  Minnesota,  and  the  Dakotas. 

The  American  Clydesdale  Association  was  organized  in  1879,  and 
has  issucd  10  voluntes  of  the  American  Clydesdale  Studbook.  con 
taining  the  rogistrations  of  16.000  animáis.    The  secretary  of  this 
association  is  B.  B.  Ogilvio.  Union  Stock  Yards.  Chicago,  111. 

SHIRE. 

The  Shire  originated  and  was  developed  in  England,  and  to-day 
is  bred  in  all  sections  of  that  country.  The  real  origin  of  this  breed 
is  more  or  less  speculative.  It  is  known  that  this  type  of  draft 
horse  existed  in  England  in  early  times.  It  is  probable  that  the 
early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time  the 
Shire  is  bred  very  puro.  In  1878  the  Shire  horse  breeders  of  Eng- 
land were  organized  under  the  ñame  of  the  English  Cart  TIorse 
Society.  In  1884  the  ñame  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  annual 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
leading  agricultural  shows  in  England  and  at  some  of  the  fairs  and 
expesitiens  in  the  United  States. 

Shires  were  iniported  into  this  country  a  good  many  years  ago. 
Mr.  George  E.  Brown,  in  volume  1  of  the  American  Shire  Horse 
Studbock.  states  that  in  1853  a  Mr.  Strickland  imported  a  stallion 
direct  from  England  to  Aurora,  111.,  where  the  horse  was  known  as 
John  Bull.  Volume  1  of  this  studbook  shows  the  registration  of  a 
small  number  of  stallions  iniported  in  1880,  and  these  importations 
incrcased  until  in  1887  more  than  400  Shires  were  imported. 
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The  Shire  is  a  massive  horse,  witib  a  wide,  deep,  and  long  body, 
and  is  equaled  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively  com- 
mon.  They  are  less  compaet,  or  more  rangy,  (han  the  Belgian,  and 
in  height  will  average  taller  than  any  other  draft  breed.  Stallions 
standing  17  hands  or  more  in  height  are  quite  common :  in  faet, 
probably  the  average  height  of  mature  Shire  stallions  in  this  coun- 
try  is  elose  to  17  hands.  Mature  Shire  mares  will  average  about 
\C)\  hands  in  height  and  will,  in  fair  condition,  average  about  1,800 


Fig.  8.— Shire  sta Ilion. 


pounds  in  weight.  Meavy  bone  and  feather  are  characteristic  of 
this  breed.  In  temperament  the  Shire  is  probably  more  lymphatie 
than  any  of  our  other  breeds,  and  therefore  less  active  than  is  de- 
sired  by  many.  The  common  colors  are  bay  and  brown,  with  white 
markings,  although  blacks,  grays,  chestnuts,  and  roans  are  ooca- 
sionallv  seen. 

This  breed  is  criticized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  temperament.  the  abundance  of  feather,  and  the 
large  amount  of  white.  From  the  American  standpoint  the  abun- 
dant  feather  is  objectionable,  owing  to  the  difliculty  of  keeping  the 
legs  clean. 
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While  many  Shires  and  Clydesdales  are  so  Similar  as  to  render  it 
difticult  at  times  to  distinguish  the  one  from  the  other,  the  two  types 
are  quite  distinct.  The  Shire  is  more  massive,  heavier  bodied 
throughout,  and  the  feather  or  long  hair  on  the  legs  is  more  abun- 
dant  and  coarser  than  that  of  the  Clydesdale. 

The  distribución  of  the  Shire  throughout  the  northern  half  of 
this  country  is  quite  widespread,  but,  like  the  Clydesdale,  it  is  seldom 
found  in  our  Southern  States.  This  breed  has  met  with  the  most 
favor  in  the  Central  West,  particularly  in  Illinois,  Iowa,  Indiana, 
and  Nebraska;  it  is  also  popular  on  the  Pacific  coast  in  the  States  of 


Fig.  9. — Shire  mare. 


Washington,  Oregon,  and  California.  A  great  many  of  our  best 
market  geldings  possess  some  Shire  blood:  and  where  height  as  weil 
as  bone  and  substance  is  desired,  it  can  be  derived  from  Shire  blood 
with  greater  certa inty  than  from  other  breeds. 

The  American  Shire  Horse  Association  was  organized  in  1885,  and 
has  issued  eight  volumes  of  its  studbook  and  recorded  over  14,000 
animáis.   The  secretary  is  Charles  Hurgess,  Wenona,  111. 

SUFFOLK. 

The  nativo  home  of  the  Suffolk  breed  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  confined 
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almost  entirelv  to  that  and  ndjoining  counties.  The  SufTolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  the 
farm.  and  for  this  purpose  it  ranks  high  among  the  fanncrs  of  east- 
ern  England.  who  consider  it  capable  of  doing  a  large  amount  of 
labor  on  a  small  amount  of  feed  and  for  longer  periods  than  other 
drafters.  The  breod  is  usod  more  exelusively  for  farm  work  than 
any  other  of  our  draft  breeds. 

In  size  the  SufTolk  is  smaller  than  other  drafters;  and  while  occa- 
sionallv  a  mature  stallion  in  fair  condition  may  weigh  2,000  pounds, 
such  a  weight  is  not  characteristic  of  the  breed.   Considering  their 


Vui.  lu. — SufTolk  stallion 

size,  the  Suffolks  have  a  deep  and  wide  I 
pronounced  spring,  giving  the  body  a  re 
The  croup  is  straight,  the  sloping  croup 
breed.  The  (juarters  are  round  and  well  n 
and  are  particularly  free  from  long  ha  ir  < 
the  appearance  of  being  small  compared 
The  color  is  always  chestnut,  varying  £n 
folk  is  active,  has  a  good  disposition,  an 

The  distinguishing  characteristics  of 
the  invariable  chestnut  color,  with  litth 
rotund  form ;  and  the  clean-boned  leg. 
teristic  of  the  other  two  Brítish  draft  ' 
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The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy- 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  light  in  bone  for  the  size  of  the  body. 

Suffolks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.    One  reason  for  this  has  no  doubt 
been  due  to  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  why  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England,  being 
confined  to  a  limited  área,  and  the  home  demand  by  the  farmers  has 
been  sufficient  to  take  care  of  most  of  the  animáis  produced;  and, 
furthermore,  other  countries  have  purchased  a  good  many  at  prices 
V>ve  what  Americans  would  pay. 
Mie  Suffolks  in  this  country  niv  found  in  small  numbers  in  a  large 
r  of  States,  but  have  rever  «rained  any  strong  foothold,  and 
ntly  their  adaptabilitv  u»  our  conditions  can  scarcely  be 
^he  stallions  have  been  crossed  to  some  extent  on  mares  in 
but  the  deman  1  for  extreme  size  has  prevented  such 
being  carrito        suMiciently  to  judge  of  its  valué, 
Tay. 

the  Amj<m-omii  Suffolk  Association  is  A.  Graham 
111. 
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HE  PRODUCTION  of  high-class  draft  horses  for 


J-  brccding  purposes  has  assumcd  special  impor- 
tance  in  the  United  States  in  recent  years.  The 
American  breedcr  must  rely  more  than  formerly  on 
the  home  supply  of  breeding  stock,  since  the  supply 
of  such  stock  in  those  coun tries  from  which  the  bulk 
of  draft  horses  for  the  United  States  was  formerly 
importcd  was  reduced  materially  during  the  war. 

The  purpose  of  this  publication  is  to  present  in  a 
concise  manner  the  most  important  features  regard- 
ing  the  breeds  of  draft  horses  in  this  country.  No 
attcmpt  has  bccn  made  to  give  a  history  of  the 
breeds  or  infomiation  regarding  the  early  types,  as 
such  information  would  requirc  considerable  space 
and  would  be  of  little  or  no  valué  to  the  general 
reader.  The  ñame  and  addrcss  of  the  secretary  of 
the  pcdigree-record  society  for  cach  breed  is  given 
at  the  conclusión  of  the  portion  dcaling  with  that 
particular  breed,  and  the  reader  is  referred  to  the 
various  societies  for  information  regarding  the  rules 
of  registry  and  the  issuance  of  studbooks,  or  for 
lists  of  breeders. 


Washington.  D.  C. 


Imued  November,  1914 
ílevised  Augusl,  1924. 
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POINTS  OF  THE  DRAFT  HORSE 

THE  DRAFT  TYPE  of  horse  is  eharacterized  by  massiveness, 
and  the  particular  field  íor  this  type  is  the  hauling  of  heavy 
loads  at  a  eoinparatively  slow  gait,  usually  at  the  walk.  Therefore 
power  and  not  speed  is  desired,  and  in  order  to  possess  this  power  the 
horse  should  be  generally  blocky  or  compact,  low  set  or  short  legged, 
and  be  sufticiently  heavy  to  enable  hini  to  throw  the  necessary  weight 
into  tlie  collar  to  niove  the  heavy  load  and  at  the  sanie  time  main- 
tain  a  secure  footing.  In  fair  condition  a  drafter  should  weigh  not 
less  than  1,(>00  pounds,  and  the  majority  will  be  between  16  and  17 
hands  in  height,  but,  of  eourse,  many  are  found  be  low  and  abo  ve 
these  heights.  In  some  localities  horses  weighing  less  than  1,(500 
pounds  are  tenned  drafters,  but  in  localities  where  the  heavy  draft 
horse  is  conunon  they  would  not  be  classed  as  such,  unless  designated 
as  light  drafters. 

In  the  typical  drafter  the  head  is  coniparatively  lean,  wide  between 
the  eyes,  and  in  size  proportioned  to  t\w  body.  The  eye  is  bright  and 
fairly  proininent.  The  nec-k  is  strong  and  muscular,  of  fair  length, 
and  somewhat  arched;  in  the  stallion  it  is  well  arched  or  crested,  in 
the  gelding  or  nía  re  less  so.  The  shoulders  are  short er  and  more 
upright  than  in  the  case  of  the  light  horse,  and  a  happy  médium 
between  the  straight  and  sloping  shoulder  gives  the  best  combination 
of  power  and  movement.  Too  straight  a  shoulder  causes  excessive 
concussion,  and  the  result  is  bone  and  tendón  trouble  in  the  feet  and 
legs.  On  the  other  hand,  too  sloping  a  shoulder  lenders  it  difficult 
to  íit  the  heavy  collars  properly.  t  In  the,  draft  horse,  however,  the 
former  is  niuch  more  conunon  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  lungs.  The  girth,  or  the  body's  circiimference  be- 
hind  the  forelegs,  is  large,  and  horses  slack  in  that  región  are  usually 
weak  in  constitution.  The  body  is  broad,  deep,  and  comparatively 
short ;  the  back  is  short  and  broad,  and  the  ribs  well  sprung,  giving 
a  round  appearance  to  the  body.  The  horse  with  a  shallow  body  is 
usually  a  poor  feeder.  The  loin  is  broad  and  well  muscled ;  the  croup 
is  fairly  level,  long,  broad,  and  well  muscled.  A  short,  decidedly 
sloping  croup  is  not  so  well  muscled  as  the  straighter  and  longer  one. 

1  Mr.  Bell  reslgned  from  tlie  do|Mírtitumt  Oct.  1".,  1020.  Tlip  bulletln  has  been  sliyhtly 
revlsed  by  J.  O.  Williams,  S«-nior  Animal  Husbandmao  in  Horno  and  Mulé  Invi-stigations, 
Animal  Ilusbandry  División. 
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The  hind  quarters  and  thighs  are-  well  muscled,  and  it  is  from  the 
hind  quarters  that  the  horse  obtains  most  of  its  propelling  power,  the 
front  legs  acting  largely  as  weight  carriers. 

Good  underpinning,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  clean,  heavy  bone  is  necessary  in  order  to  afford  attacliments 
for  the  heavy  muscles  and  to  stand  the  heavy  wenr  and  tear.  The 
cannon  bones  are  the  best  indication  of  the  bone  throughout.  In  this 
región  the  bone  should  feel  finn,  and  the  tendons  should  stand  out 
distinctly  from  the  bone,  giving  the  cannon  bones  when  viewed  from 
the  side  a  wide,  flat  appearance.  Tlie  knee  should  be  broad  and  deep 
when  viewed  from  the  front.  The  hoek  should  he  broad  from  front 
to  back,  and  of  strong  structure.    The  pasterns  should  be  fairly 


Fio.  1.    Champion  drnft  peldinK  of  excellent  type,  coinhininn  a  massive  form  with  good 

underpinniiu;  tu  uyi  umixual  degree 


long  and  sloping.  While  some  drnft  horses  possess  too  long  and  too 
sloping  pasterns,  a  much  larger  number  have  too  short  and  too 
straight  pasterns.  The  foot  should  be  fairly  large  and  the  horn  of 
the  hoof  dense.  The  dark-colored  hoofs  are  most  popular,  as  it 
is  thought  they  denote  greater  durability.  In  the  draft  horse  as  much 
quality  as  is  consistent  with  the  required  substance  is  desirable,  but 
quality  should  not  be  obtained  at  the  sacrifice  of  too  much  weignt. 

In  temperament  the  draft  horse  is  generally  Ivmphatic,  but  he 
should  not  be  too  sluggish.  While  the  nature  of  nis  work  requires 
him  to  be  steady  and  easily  managed,  it  is  nevertlieless  essential  that 
it  should  be  performed  willingly  and  with  some  snap  nnd  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
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This  kind  of  netion  rondci-s  possihle  the  coverinc  of  considerable 

ground  in  the  least  possible  time.  While  the  walk  is  the  normal 
gait,  the  ability  to  trot  well  is  desi rabie.  Often  faults  not  noticeable 
at  the  walk  are  brought  out  at  the  trot. 

BELGIAN 

The  Belgian  draft  horse  (h'gs.  2  and  3), as  the  naine  indicates, origi- 
nated  and  has  been  developed  in  Belgium,  and  is  the  only  breed  of 
horses  which  isbred  to  any  extent  in  that  country,  the  light  horses  used 
in  Belgium  being  purchased  largely  in  other  eountries.  In  188G  the 
Belgian  Draft  Horse  Society  was  organized  for  the  purpose  of  en- 
eouraging  the  breeding  of  the  native  draft  horse  and  to  maintain  a 


Fu..  2. — Keljdan  stallion. 

studbook  for  the  breed.  In  June  of  eaeh  year  the  annual  show  of  this 
society  is  held  at  Brnssels.  At  the  thirtieth  annual  show,  held  in 
June,  1919,  the  entries  totaled  more  than  800.  In  1913  and  1914  the 
total  number  of  entries  for  each  year  was  in  excess  of  1,000  and  this 
was  probably  the  largest  show  of  a  single  breed  of  horses  ever  held  in 
the  world.  The  breeding  of  Belgian  draft  horses  is  also  promoted 
by  the  Government,  whieh  annually  awards  prizes  and  subsidies  to 
the  best  animáis  in  the  various  provinees.  Stallions  which  stand  for 
public  service  must  be  approved  by  a  commission  appointed  by  the 
Government. 

Importations  of  these  horses  into  the  United  States  were  made 
more  or  less  frequently  during  the  last  half  of  the  nineteenth  cen- 
tury,  but  it  was  not  until  the  beginning  of  the  twentieth  century 
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tliat  they  were  imported  in  large  numbers.  The  earlv  trade  was 
principally  a  stallion  trade,  but  later  quite  a  large  number  of  mares 
were  imported. 

The  Belgian  divides  honors  with  tlie  Shire  as  heing  the  heaviest 
of  the  breeds.  Matine  stallions  in  fair  condition,  weighing  a  ton 
or  more,  are  coinparativelv  common.  In  height  mature  stallions 
will  probably  a  verane  slightly  over  lGj  hands,  and  mature  mares 
about  10  hands.  In  general  conformation  they  are  the  most  com- 
pact  of  all  breeds,  the  bodies  being  short,  wide,  and  deep.  The 
liead  is  of  médium  size,  the  neck  is  short  and  heavily  crested  or 
arched,  the  ehesl  is  broad  and  deep,  the  back  is  short  and  well 
muscled  over  the  loin,  the  croup  is  somewhat  drooping  or  steep,  and 
the  qttnrters  are  full  and  heavily  uiuscled.    The  legs  are  short  and 


Fu¡.  :\. — ItHuitm  innrc 

free  froni  the  Uhijlt  liairor  featlier  rharaeteristie  of  the  Clvdesdale  and 
the  Shire.  In  action  the  Helgian  is  good.  but  is  less  active  than  the 
Clvdesdale  or  the  Perdieron.  In  temperament  he  is  doeile  and  easily 
handled.  He  is  a  good  feeder,  is  rated  as  an  easy  keeper,  and  stands 
shipmeiit  well.  The  colora  common  lo  the  Belgian  are  bay,  chestnut, 
and  roa ii.  butbrowns,  gravs,  and  blaeks  are  occasionallv  seen. 

Some  of  the  criticisms  of  the  Belgian  horse  are  that  a  large  num- 
ber  ha  ve  necks  that  are  too  short  and  heavy,  too  drooping  a  croup, 
a  roughness  about  tlie  hoeks.  bone  that  is  not  sufficiently  fíat,  too 
short  and  straight  in  the  pastera,  hoof  deh'cient  in  circumferenee. 
and  a  laek  of  general  (mality;  but  great  improvement  has  been 
noted  in  respeet  to  these  delieiencies  in  recent  ycars.  The  extreme 
width  may  cause  the  Belgians  to  roll  somewhat  at  the  walk,  but  as  a 
class  they  are  good  movéi  s  at  the  trot. 
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In  this  country  the  Belgian  sire  has  been  valuable  in  improving 
the  draft  conformation  of  our  horse  stock,  particularly  when  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  has 
made  wonderful  progress  in  this  country,  considering  that  it  has 
attracted  much  attention  only  since  the  beginning  of  the  twentieth 
century.  In  fact,  probably  no  breed  has  shown  a  greater  increase 
in  popularity  and  a  greater  improvement  during  this  period. 

The  distribution  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  but  it  is  found  in  the  greatest  number  in  those  sec- 
tions  where  the  heaviest  type  of  draft  horse  is  most  prevalent,  such 
as  the  Central  West,  particularly  in  Indiana,  Iowa,  Illinois,  Ohio, 
and  Nebraska. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organized  in  1887,  but  the  iirst  volume  of  that 
association's  studbook  was  not  published  Vintil  1905.  To  date, 
eight  volumes  have  been  issued  with  three  additional  numbers  in 
the  process  of  publication.  Up  to  October  1,  1923,  13,408  stallions 
and  10,200  mares  had  been  recorded.  The  secretary  of  the  associa- 
tion is  J.  D.  Conner,  jr.,  AVabash,  Ind. 

PERCHERON 

The  Perdieron  (íigs.  4  and  5)  originated  in  France  and  has  been 
developed  in  asniall  district  in  the  northwestern  part  of  that  country 
known  as  Perche.  This  district  is  about  one-ñfteenth  the  size  of  the 
State  of  Iowa,  and  only  Peivherons  born  within  its  boundaries  are 
eligible  to  registry  in  the  Perdieron  Studl)ook  of  France.  Perdieron 
foals,  to  be  aceepted  for  registry  in  the  F rendí  book,  must  be  regis- 
tered  during  the  year  of  their  birth.  Prior  to.  such  registration  they 
must  be  examined  by  an  official  appointed  by  the  Perdieron  Horee 
Society  of  France,  who  takes  a  careful  description  of  their  color 
and  niarkings,  and  wlio  brands  .theni  on  the  neck  with  the  letters 
"  S.  P."  enlaced. 

The  Perdieron  Horse  Society  of  France  was  organized  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  summer  sliow  in  the  Perdieron  district.  The  society 
also  oñ'ers  prizes  at  other  shows.  The  iniprovement  of  the  Perdieron 
and  other  breeds  in  France  is  due  to  both  pulilic  and  prívate  etiorts. 
The  Government  has  for  a  number  of  years  maintained  studs  in 
wliidi  seleeted  animáis  have  been  kept  for  breeding  purposes.  In 
addition,  subsidies  are  granted  to  prívate  individuáis  in  order  to 
keep  high-class  horses  in  the  stud.  Stallions  intended  to  stand  for 
public  service  in  France  must  be  examined  by  officials  appointed  by 
the  Government  and  certified  as  being  free  f rom  periodic  ophthalmia, 
or  moonblindness,  and  roaring  (thick  wind). 

The  introduction  of  Perdieron  horses  into  the  United  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  country 
which  exerted  considerable  influence  on  our  draft  stock  was  Louis 
Napoleón,  imported  in  1851  by  an  Ohio  ftrm.  Other  Percherons 
were  imported  about  this  time  and  during  succeeding  years.  During 
the  early  seventies  they  were  imported  in  quite  large  numbers,  and 
these  iniportations  have  continued  to  tlie  present  time. 

The  head  of  the  Perdieron  is  clean-cut,  of  médium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Perdieron  than 
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in  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
Tlie  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement  in 
this  respect  ñas  been  mado  in  recent  years.  The  legs,  feet,  and  bone 
are  on  the  average  good.  The  legs  are  free  from  the  long  hair  or 
feather  characteristic  of  the  Clydesdale  and  the  Shire.  In  action  the 
Perdieron  is  good  at  both  the  trot  and  the  walk,  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
the  other  draft  breeds.  This  breed  may  be  regarded  as  one  of  the 
best  moverá  and  is  surpassed  in  style  of  action  pnly  by  the  Clydesdale. 

The  Perdieron  is  not  so  large  a  horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightlv. 


Fui.  4. — Percheron  stallion 


Good,  niature  stallions  in  fair  condition  will  usually  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigh  considerably 
over  2,000  pounds.  In  height  good,  mature  stallions  will  measure 
16  to  17  hands,  with  a  general  average  of  about  1G£  hands,  but  of 
course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangy,  tall  Percheron  is  not  in  demand  in  this  country.  The 
popular  Perdieron  is  rather  short-legged,  compact,  and  blocky  in 
forni,  less  so  than  the  Belgian,  but  more  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colora  common  to  the  Percheron  are  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  be 
saíely  stated,  however,  that  90  per  cent  of  our  Percherons  are  either 
black  or  gray. 

AVI  lile  occasionally  difficulty  may  be  experienced  in  deciding 
whether  an  animal  is  a  Percheron  or  a  Belgian,  the  two  types  are 
quite  distinct.  The  Belgian  is  heavier  bodiecl,  more  compact,  shorter 
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legged,  and  his  head  is  more  nearly  square  in  outline;  the  neck  is 
shorter,  more  heavily  muscled,  and  more  heavily  crested.  Moreover, 
the  colors  common  to  the  Belgian — namely,  bay,  chestnut,  and  roan — 
are  uncommon  to  the  Perdieron,  while  the  gray  and  black  colore 
common  to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  sloping  or 
steep.  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufficiently  drafty — having  a  lack  of  depth  and  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  ratlier  round,  lacking  in  breadth  and  flatness,  lack  of  bone 
for  the  size  of  the  body,  and  pasterns  which  are  too  shorl  and 
straight. 


Fio.  0. — rAmcrlcan-bred  Percheron  mure 

The  distribution  of  the  Percheron  horse  in  this  countrv  is  wide- 
spread,  and  for  yeare  it  has  been  the  favorite  drafter  of  the  Ameri- 
can people.  In  the  United  States  to-day  Percherons  outnumber  all 
other  draft  breeds  combined,  and  there  does  not  appear  to  be  any 
diminuí  ion  in  their  popularity.  Tliis  probably  is  due  in  part  to  the 
good  start  given  the  breed  by  the  pioneer  importers  and  breedere, 
but  this  popularity  must  be  attributed  to  some  extent,  at  least,  to 
their  general  adaptability  to  meet  the  needs  and  desires  of  the 
American  people.  For  crossing  on  ordinary  mares  the  Percheron 
stallion  has  l>een  very  popular,  so  that  grade  Percherons  are  very 
common.  and  are  great  favorites  in  our  horse  markets. 

In  1S7(>  the  National  Association  of  Importers  and  Hreeders  of 
Percheron-Norman  Horses  was  organized.    rriie  Percheron  Society 
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of  America  is  un  outgrowth  of  thnt  association.  The  twenty-first 
volurne  of  the  studbook  of  thnt  society  wns  issued  in  February,  1921. 
Up  to  January  1,  1923,  175,790  nnimals  hnd  been  nccepted  for  regis- 
tration.  The  secrctary  of  the  Perdieron  Society  of  America  is  Ellis 
McFarland,  Union  Stock  Yards.  Chicago,  111. 

FRENCH  DRAFT 

The  ñame  "  French  Draft ?'  is  applied  broadly  to  all  the  breeds  of 
draft  horses  in  F ranee,  ineluding  the  Percheron.  In  addition  to  the 
Perdieron,  there  are  a  number  of  other  draft  breeds  in  F ranee,  such 
as  the  Houlonnais,  Nivernais,  and  others.  Of  these  the  Percheron 
is  by  far  the  best  known.  and  has  obtained  a  foothold  in  this  country 
inuch  greater  iban  that  of  any  other  French  breed  of  draft  horses. 
Of  the  other  breeds,  the  Houlonnais  and  the  Nivernais  are  the  only 
ones  of  any  particular  interest  in  this  country. 

The  Houlonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne.  This  breed  is  probably  a  t rifle  larger  than  the  Percheron 
and  somewhat  eoarser,  but  in  general  type  resembles  the  Perdieron 
quite  elosely.  The  color  eomnion  to  the  Houlonnais  is  gray,  but  occa- 
sionally  otlier  colore  are  seen.  This  breed  has  been  imported  in 
larger  numbers  than  the  Nivernais. 

The  borne  of  the  Nivernais  is  in  central  France,  in  the  Department 
of  Nieve.  In  type  it  is  quite  similar  to  the  Perdieron.  The  color 
is  blnck. 

The  National  French  Draft  Horse  Association  of  America  pub- 
lishes  a  studbook,  in  which  may  be  registered  any  of  the  French 
draft  breeds.  The  association  was  organized  in  1876.  under  the 
ñame  of  the  National  Norman  Horse  Association,  but  the  ñame  was 
chnnged  in  1884  to  the  National  French  Draft  Horse  Association. 
Fourteen  volumes  of  the  studbook  have  been  published,  and  up  to 
Oetober  1,  1923,  34.129  nnimals  were  registered.  The  secretary  of 
this  association  is  C.  E.  Stubbs.  Fairtíeld,  Iowa. 

CLYDESDALE 

The  Clydesdale  (tigs.  (>  aiul  7)  originated  and  has  been  developed 
in  Scotlaiid.  and  is  practically  the  only  draft  horse  found  in  that 
country.  The  breed  is  of  inixed  origin,  and  the  early  history  is  more 
or  less  obscure.  1(  is  probable  that  the  blood  of  both  Flemish  and 
English  horses  enlered  cjuite  largelv  into  t lie  breed  during  its  early 
history.  For  a  number  of  years.  however,  the  Clydesdale  has  been 
bred  puré.  In  187S  the  Clydesdale  Horse  Society  of  Great  Hritain 
and  I relamí  was  organized. 

The  iirst  Clydesdales  brought  to  North  America  were  probably 
imported  into  Ganada  by  the  Scotch  who  liad  settled  there.  In  the 
early  seventies  Clydesdales  were  imported  into  this  country  both 
through  Canadá  and  by  direet  importation.  Hy  1880  they  were  be- 
ing  imported  in  large  numbers,  and  these  importations  continued 
for  severa  1  years. 

The  Clydesdale  is  m>t  so  heavy  as  either  the  Belgian  or  the  Shire, 
and  probably,  as  a  class.  will  not  weigh  (juite  so  much  as  the  Per- 
dieron. The  Clydesdale  is  more  rangy  and  laeks  the  width  and 
compaetness  of  the  breeds  mentioned.  Tlie  Scotch  breedere  have 
paid  particular  attention  to  legs,  pasterns,  and  feet,  but  have  placed 
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less  emphasis  on  weight  than  has  been  the  case  in  other  brceds.  Aver- 
age matine  Clydesdale  stallions  in  this  eountry  will  probably  weigh 
1,700  to  1,900  pounds  wlien  in  fair  condition,  with  an  average  height 
of  nearly  W>'¡  hands.  Muture  mares  will  probably  weigh  1,000  to 
1,800  pounds  and  average  about  16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  aetion. 
The  prompt  walk  with  a  £ood,  snappy  stride,  and  a  sharp  trot  with 
hocks  well  flexed  and  carried  cióse  together  are  charaeteristic  of  this 
breed.  Good,  clean,  flat  bone;  well-set,  fairly  long,  and  sloping 
pasterns,  and  a  modérate  amount  of  line  feather  or  long  hair  at 
the  rear  of  the  legs  below  the  knees  and  hocks  are  important  and 
charaeteristic  features.  The  colora  most  common  aro  hay  and  brown 
with  white  markings.  bnt  blaeks.  grays.  chestnuts.  and  roans  are 


F*ig.  fi. — ClydPKdalc  ntnlUon 


occasionally  seen.  The  white  markings  are  charaeteristic,  and  it  is 
the  exception  to  BCe  a  b¡iv  or  brown  Clydesdale  without  a  white  face 
and  considerable  white  on  the  feet  and  legs. 

Some  of  the  criticisms  of  th  is  breed  ha  ve  been  the  lack  of  size  of 
body,  lack  of  width  and  depth,  too  mnch  feather,  and  too  much 
white  with  no  regularity  of  distribntion.  The  average  American 
does  nnt  like  a  horse  decorated  with  a  white  face  and  legs.  Ñor  has 
the  feather  been  po])ular  with  Americans,  owing  to  the  care  necessary 
to  keep  the  feet  and  legs  clean.  This.  of  conrse.  is  not  so  objection- 
able  in  cowntries  wheie  most  of  the  roads  are  improved. 

It  is  not  always  easy  to  dill'erent  iate  l>etween  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole  they  are  quite  distinct.  The 
Clydesdale  is  not  so  heavy  bodied  as  the  Shire,  has  more  relineinent, 
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and  tlie  feather  is  somewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  ha  ve  been  emite  popular  in 
the  cities  for  use  by  those  who  want  draft  horses  with  a  good,  long, 
snappy  stride  and  at  the  same  time  possessing  style  and  action. 
Our  native  mares  of  draft  character  bred  to  Clydesdale  stallions 
have  produced  many  exeellent  animáis. 

The  distribuí  ion  of  the  Clydesdale  in  this  country  is  quite  wide- 
spread  throughout  the  northern  half;  the  breed  is  seldom  found, 
however,  in  the  South.  It  has  found  the  most  favor  in  Iowa, 
Illinois,  Wisconsin,  Minnesota,  and  the  Dakotas. 

The  American  Clydesdale  Association  was  oigan ized  in  1879,  and 
up  to.Januarv  1.  192.'},  liad  issued  '21  volumes  of  the  American  Clvdes- 


PlO.  7. — Clydesdale  mare 


dale  Studbook  containing  the  registration  of  more  than  23.000 
animáis.  At  the  time  of  preparing  this  bulletin  no  successor  has 
been  elected  to  the  deceased  secretary,  R.  B.  Ogilvie,  but  the  business 
of  the  society  is  handled  through  the  assistant  secretary,  Miss 
Marga ret  Coridan,  American  Clydesdale  Association,  Union  Stock 
Yaras,  Chicago,  111. 

SHIRE 

The  Shire  (figs.  8  and  9)  originated  and  was  developed  in  Eng- 
land,  and  to-day  is  bred  in  all  sections  of  that  country.  The  real 
origin  of  this  breed  is  more  or  less  speculative.  It  is  known  that 
this  type  of  draft  horse  existed  in  England  in  early  times.  It  is 
probable  that  the  early  Shire  was  of  very  mixed  breeding,  but  at 
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Horse  Soeiety.  In  addition  to  the  registration  of  horses,  the  society 
liolds  an  animal  show  and  sale  in  London,  and  also  awards  medaís 
and  prizes  at  the  leading  agricultural  shows  in  Kngland  and  at 
some  of  the  fairs  and  expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  niany  years  ago. 
George  E.  Brown,  in  volnine  1  of  the  American  Shire  Horse  Stnd- 
hook,  states  that  in  1853  a  Mr.  Striekland  imported  a  stallion  direct 
from  Pmgland  to  Aurora,  111.,  where  the  horse  was  known  as  John 
BulL   Volume  1  of  this  studl>ook  shows  the  registration  of  a  small 


l'*IU.  M.—   Shh-c  Hliilllou 


number  of  stallions  imported  in  lssi),  and  these  importations  in- 
creased  until  in  1887  more  than  400  Shires  were  imported. 

The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  bodv, 
and  is  equaled  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively  com- 
mon.  They  are  less  compact,  or  more  rangy,  than  the  Belgian,  and 
in  height  will  average  taller  than  any  other  draft  breed.  Stallions 
standing  17  hands  or  more  in  height  are  quite  conunon:  in  fact, 
probably  the  average  height  of  maturo  Shire  stallions  in  this  eoun- 
íry  is  cióse  to  17  hands.  Mature  Shire  mares  will  average  about 
16£  hands  in  height  and  will,  in  fair  condition,  average  about  1,800 
pounds  in  weight.  Heavy  bone  and  feather  are  charaeteristic  of 
this  breed.   In  temperament  the  Shire  is  probably  more  lymphatic 
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than  anyof  our  other  brecds,  and  thcrefore  loss  active  than  is  de- 
sired  l»y  inany.  The  common  rolors  are  hay  and  brown,  with  white 
niarkings,  although  blacks,  grays,  chestnuts,  and  roans  are  occa- 
sionally  seen. 

This  breed  has  been  critized  for  lack  of  quality  and  refinement  in 
general,  a  sluggish  teniperament,  the  abundance  of  feather,  and  the 
large  amount  of  white,  but  breeders  have  shown  marked  progress  in 
overcoming  these  objections  during  the  last  few  years.  From  the 
American  standpoint  the  al)undant  feather  is  nhjectionable,  owing  to 
the  difficiüty  of  keeping  the  legs  clean. 

While  niany  ¡Shires  and  Clydesdalea  are  so  similar  as  to  render  it 
difficult  at  times  to  distinguish  the  one  from  the  other,  the  two  types 


Fi<¡.  !». — Sliliv  inare 


are  quite  distinct.  The  Shire  is  inore  massive,  lieavier  l>odied 
tliroughout,  and  the  feather  or  long  hair  on  the  legs  is  inore  abun- 
dant  and  coarser  than  that  of  the  Clydesdale. 

The  distributioD  of  tlie  Shire  throughout  the  northern  half  of  this 
country  is  quite  widespread,  but,  like  the  Clydesdale,  it  is  seldom 
found  in  the  Southern  States.  This  breed  has  niet  with  the  most 
favor  in  the  Central  AVest,  particularly  in  Illinois,  Iowa,  Indiana, 
and  Xebraska ;  it  is  also  popular  on  the  Paeiíic  coast  in  Wasliin^ton, 
Oregon,  and  California.  A  great  many  of  our  best  market  geldings 
possess  soine  Shire  blood;  and  where  height  as  well  as  bone  and 
substance  is  desired,  it  can  be  derived  from  Shire  blood  with  greater 
certainty  than  from  other  breeds. 
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The  American  Shiro  Horse  Association  was  organized  in  1885, 
has  issued  11  volumes  of  its  studbook,  and  up  to  January  1,  19*24, 
has  recorded  over  19,800  animáis.  The  socretary  is  W.  G.  Lynch, 
Tónica,  111. 

SUFFOLK 

The  nativo  home  of  the  Snffolk  brecd  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  coníined 
almost  entirely  to  that  and  adjoining  counties.  The  Sutfolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  the 
farm,  and  for  this  pul  poso  it  ranks  high  amon^  the  farmers  of  east- 
ern England.  \vh<>  consider  it  capable  of  doing  a  largo  amount  of 
labor  on  a  small  amount  of  feed  and  for  longer  periods  than  other 


Vu..  10. — Snffolk  stnllion 


draft  ers.  The  breed  is  used  more  exclusively  for  farm  work  than 
¡my  othor  of  tho  draft  breods. 

In  size  ti  le  Suffolk  (figs.  10  and  11)  is  smallor  than  other  drafters; 
and  while  occasionally  a  niature  stallion  in  fair  condition  mav  weigh 
t'.OOO  pounds,  such  a  weigh  t  is  not  charaderistie  of  the  breed.  Con- 
sidering  their  size,  the  Sulfolks  ha  ve  a  deep  and  wide  bodv.  and  the 
ribs  llave  a  pronounced  spring,  giving  the  body  a  round  and  full 
appearance.  The  croup  is  straight,  the  sloping  croup  being  seldoni 
seen  in  this  breed.  The  quarters  are  round  and  well  muscled.  The 
legs  are  short  and  are  particularly  freo  from  long  hair  or  feather, 
and  the  bone  has  the  appearance  of  being  small  compared  with  the 
size  of  the  body.  The  color  is  always  chestnut,  varying  from  light 
to  dark.  The  Suífolk  is  active,  has  a  good  disposition,  and  is  rated 
as  an  easy  keeper. 

The  distinguishing  characteristics  of  this  breed  may  be  said  to  be 
the  invariable  chestnut  color,  with  little  if  any  white;  their  smooth, 
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rotund  form ;  and  the  clean-boned  leg,  devoid  of  the  feather  charac- 
teristic  of  the  other  two  British  draft  breeds. 

The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  üght  in  bone  for  the  size  of  the  body. 

Suffolks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.  One  reason  for  this  has  no 
doubt  been  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  why  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England,  being 
confined  to  a  limited  área,  and  the  lióme  demand  by  the  farmers  has 
been  sufíicient  to  take  care  of  most  of  the  animáis  produced;  and, 


Fio.  11. — Suffolk  iimro 


furtherniore,  otlier  ctiunlries  have  purehased  a  good  many  at  prices 
above  what  Americans  would  pay. 

The  Suífolks  in  this  country  are  found  in  small  numbers  in  a  large 
nuniber  of  States,  but  have  never  gained  any  strong  foothold,  and 
consequently  their  adaptability  to  our  conditions  can  scarcely  be 
judged.  The  stallions  have  been  crossed  to  some  extent  on  mares  in 
this  country,  but  the  demand  for  extreme  size  has  prevented  such 
crossing  from  being  carried  on  sufficiently  to  judge  of  its  valué, 
except  in  a  small  way. 

The  American  Sunolk  Horse  Association  has  issued  three  volumes 
of  the  Suffolk  Horse  Studbook,  and  1,412  animáis  were  registered  up 
to  May  31,  1923.  The  secretary  is  R.  P.  Stericker,  72  West  Adáms 
Street,  Chicago,  111. 
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THE  PRODUCTION  of  high-cluss  draft  horses  for 
breeding  purposcs  lias  assumed  special  impor- 
lance  in  the  United  States  in  recent  years.  The 
American  breeder  must  rely  more  than  formerly  on 
the  home  supply  of  breeding  stock,  since  the  supply 
of  such  stock  in  thosc  countries  from  which  the  bulk 
of  draft  horses  for  the  United  States  was  formerly 
imported  was  reduced  ínaterially  during  the  war. 

The  purposc  of  this  publica tion  is  to  present  in  a 
concise  manner  the  most  important  features  regard- 
ing  the  breeds  of  draft  horses  in  this  country.  No 
attempt  has  been  made  to  give  a  history  of  the 
breeds  or  informa  tion  regarding  the  early  types,  as 
such  information  would  require  considerable  space 
and  would  be  of  little  or  no  valué  to  the  general 
reader.  The  ñame  and  address  of  the  secretary  of 
the  pedigree-record  society  for  each  breed  is  given 
at  the  conclusión  of  the  portion  dealing  with  that 
particular  breed,  and  the  reader  is  referred  to  the 
various  socicties  for  information  regarding  the  rules 
of  registry  and  the  issunncc  of  studbooks,  or  for  lists 
of  breeders. 
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POINTS  OF  THE  DRAFT  HORSE 

THE  draft  type  of  horsc  is  charac- 
terized  by  massiveness,  and  the 
particular  fleld  for  this  type  is  the 
hauling  of  heavy  loads  at  a  compara- 
tively  slow  cait,  usually  at  the  walk. 
Therefore  power  and  not  speed  is  de- 
sired,  and  in  order  to  possess  this 
power  the  horse  should  be  generally 
blocky  or  compact,  low  set  or  short 
legged,  and  be  sufflciently  heavy  to 
enable  hini  to  throw  the  necessary 
weight  luto  the  coüar  to  move  the 
heavy  load  and  at  the  same  time 
raaintain  a  secure  footing. 

The  market  requirements  classify 
draft  horses  according  to  weight, 
quality,  and  utillty  into  heavy  draft, 
light  draft,  and  loggers.  The  best 
heavy  horses,  classifled  as  heavy 
drafters,  stand  from  16  to  17% 
hands  high  (a  "hand"  being  4 
inches)  and  weigh  from  1,750  to  2,200 
pounds.  The  light  draft  horses  are 
similar  in  type  to  the  heavy  draft 
horses  but  are  smaller.  They  range 
in  height  from  15%  to  16%  hands 
and  in  weight  from  1,600  to  1.750 
pounds.  The  loggers  are  bíg,  rugged 
horses  suitable  for  lumbering  work. 
Althougb  as  large  and  heavy  as  the 
heavy  draft  horses,  they  are  plainer 
and  sometimes  slightly  blemished  or 
unsound.  The  range  in  height  and 
weight  is  practically  the  same  as  for 
the  heavy  drafters. 

Chunks  are  classifled  more  from  the 
standpoint  of  conformation.  They  are 
little  drafters,  but  usually  more  blocky 
and  compact.    The  eastern  chunk  is 


of  true  draft-horse  conformation,  but 
with  less  height  and  weight.  ranging 
in  height  from  15  to  16  hands  and  in 
weight  from  1,300  to  1.550  pounds. 
Farm  chunks,  commonly  known  as 
genera  1-purpose  horses,  are  not  quite 
so  heavy  ñor  so  good  in  quality  as  the 
eastern  chunks,  Farm  chunks  range 
in  height  from  15  to  15%  hands  and 
in  weight  from  1,200  to  1,400  pounds. 

In  the  typical  drafter  the  head  is 
comparatively  lean,  wide  between  the 
oyes,  and  in  slze  proportionate  to  the 
body.  The  eye  is  brlght  and  fairly 
prominent.  The  neck  is  strong  and 
muscular,  of  fair  length,  and  some- 
what  arched ;  in  the  stallion  it  is  well 
arched  or  crested,  in  the  gelding  or 
inare  less  so.  The  shoulders  aro  short- 
or  and  more  upright  than  in  the  case 
of  the  light  horse,  and  a  happy  mé- 
dium between  the  straight  and  sloping 
shoulder  gives  the  best  combination  of 
power  and  movement.  Too  straight 
a  shoulder  causes  excessive  concus- 
sion.  and  the  result  is  boue  and  tendón 
troiihle  in  the  feet  and  legs.  On  the 
other  hand,  too  sloping  a  shoulder 
renders  it  difficult  to  fit  the  heavy 
<  ollars  proi>erly.  In  the  draft  horsc, 
however,  the  former  is  mnch  more 
common  than  the  latter. 

The  chest  is  deep  and  comparatively 
broad,  thus  providing  plenty  of  room 
for  the  lungs.  The  heart  girth,  or  the 
body's  eircumference  behind  the  fore- 
legs,  is  large,  and  horses  slack  in  that 
región  are  usually  weak  in  constitu- 
tion.  The  body  is  broad,  deep,  and 
comparatively  short ;  the  back  is  short 
and  broad,  and  the  ribs  well  sprung, 
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giving  a  reunid  nppoarancc  to  tho 
body.  Tho  horse  with  a  shallow  body 
is  usually  a  poor  feoder.  The  [OÍD  is 
hroad  and  woll  musclod ;  tho  croup  is 
fairly  level,  long,  hroad,  and  wcll  mus- 
clod. A  short,  dooidodly  sloping  croup 
is  not  so  wcll  musclod  as  the  straighter 
and  longer  <»no.  Tho  hind  quarters 
and  thighs  aro  woll  musclod:  it  is 
from  the  hind  quartors  that  the  horse 


should  ho  hroad  and  doep  when  viewed 
from  tho  front.  Tho  hock  shotild  he 
hroad  from  front  to  back,  and  of 
strong  structuro.  The  pnstorns  should 
be  fairly  long  and  sloping.  Though 
somo  draft  horses  possess  too  long 
and  loo  sloping  pasteros,  a  much 
largor  numhor  have  too  short  and  too 
straight  pasterus.  The  foot  should  bo 
fairly  large  and  round  and  tho  horn 


ohfains  most  of  its  propolling  power, 
tho  front  logs  noting  largoly  as  weight 
carriers. 

Good  undorpinniug,  consisting  of 
good  legs  and  foot,  is  essential.  Good. 
clean,  heavy  bono  is  necessary  in  order 
to  afford  attachments  for  the  heavy 
muscles  and  to  stand  the  heavy  wear 
and  tear.  The  oannon  bonos  are  tho 
best  indication  of  tho  hono  throughout. 
In  thls  reglón  the  bone  should  feel 
flrm,  and  the  tendons  should  stand  out 
distinetly  from  tho  bone,  giving  tho 
cannon  bonos  when  viowod  from  tho 
side  a  wide,  flat  appeu ranee.    The  knee 


donse.  Tho  dark-colored  hoofs  are 
most  popular,  as  it  is  thought  they 
denote  greater  durability.  In  the 
draft  horse  as  much  quality  as  is  con- 
sistent  with  the  required  substance  is 
desirable,  but  quality  should  not  be 
obtained  at  the  sacriflee  of  too  much 
weight. 

In  temperament  the  draft  horse  is 
gonerally  lymphatlo,  but  he  should  not 
l>e  too  sluggish.  Although  the  nature  of 
bis  work  requiros  him  to  be  steady  and 
easily  managed,  it  is  nevertheless  es- 
sential that  it  should  be  performed  wil- 
lingly  and  with  some  snap  and  vigor. 
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The  draft-horse  gait  is  the  walk. 
The  stride  should  be  rapid  and  of 
good  leiigth,  and  the  íeet  should  be 
carried  straight  forward.  This  kind 
of  action  makes  possible  the  covering 
of  the  most  ground  in  the  least 
possible  time.  While  the  walk  is  the 
normal  gait,  the  ability  to  trot  well 
is  desirable.  Often  faults  not  notice- 
able  at  the  walk  are  brought  out  at 
the  trot. 

SCORE  CARD  FOR  THE  DRAFT  HORSE 3 

soalb  of  points  Standard 

score 

GENERAL  APPEARANCE— 18  points. 

Height:  Estlmated  hands  ; 

actual  hands  

Weight:  Estlmated  ;  actual 

 ;  accordlng  to  age  und 

type   4 

Form :  Broad,  deep,  masslve,  well 

proportloned,  low  set   4 

Quality  and  substance:  Abundance 
of  clean.  flat  bone  ;  broad,  well- 
defined  joints  and  tendons  ;  re- 
flned  head  ond  ears ;  fine  skin 
and  balr;  feather,  1£  present, 
silky   6 

Temperament:    Energetic,  good 

dlsposltion   4 

IIEAD  AND  NECK— 7  points. 

Head:  Proportionate,  médium 
size.   clean   cut ;   wide  lower 

jaw   1 

Forehead:  Broad,  full   1 

Eycs:  Large,  prominent,  brlght, 

clear   i 

Mu  /Av.  Broad,  fine;  large  nos- 

trils  ;  trim.  even  lips   1 

Eara:  Of  médium  sliso,  well  set. 

carried  alert-,   1 

Neck:  Médium  long,  muscular; 

good  crest  ;  clcim  throatlatch-  2 

1  OREHAND— 26  poinU. 

Shoulders:  Sloping.  muscular, 

blending  into  smooth  wlthers_  .'{ 

Arras:  Short.  muscular,  elbow  ln_  1 

Forearma:  Wide,  muscular   2 

Knees:  Straight,  wide,  deep,  well 

supported   2 

Cannons:  Short,  wide,  lean,  flat; 

large.  well-dertmd  tendons...  2 

Fetlocks:  Wide,  straight,  tendons 

well  buck.  well  supported   1 

Pasteras:  Of  médium  length,  ob- 
llque  (about  45°),  clean, 
strong   3 

Feet:  Largo,  round,  set  straight ; 
dense,  Hinooth  horn  ;  slopc  of 
wall  parallel  to  pastern,  wide 
heels ;  concave  solé :  strong 
bars  ;  prominent,  elastic  frog_  S 

Leu  position:  In  front,  a  perpen- 
dicular line  from  point  of 
shoulder  should  divide  the  leg 
nnd  foot  into  lateral  nal  ves ; 
from  the  sido,  a  similar  line 
from  the  bony  prominence  on 
shoulder  blade  should  pass 
through  the  center  of  elhow. 
knee.  and  pastera  joints,  and 
meet  the  ground  back  of  foot_  4 


scalb  OF  poixts  Standard 

score 

BODY— 9  points. 

Cheat:  Deep,  wide,  large  glrth__ 
Kiba:  Long,  well  sprung,  cióse, 

strongly  coupled  

Back:  Short,  broad,  heavlly  mus- 

cled 


Loin^  Short,  wide,  heavlly  mus- 

Flanks :  DeepT  f uflTlong,  low  un" 
derline  

HIND  QUARTERS— 30  points. 

Hips:  Wide,  smooth,  level,  well 

muscled  

Croap:  Long,  wide,  muscular,  not 

markedly  drooplng  

Tail:  Set  hlgh,  well  carried  

Quartera  and  thigha:  Deep,  thick, 
muscular,  strongly  jointcd  to 

gaskins  

Stiflea:  Musculur,  well  set  

Gaskins   (lower  thlghs)  :  Wide, 

heavlly  muscled  

Hocks:  Wide.  deep,  prominent 
polnt,    clean    cut,  straight, 

well  supported  

Cannons:  Similar  to  front  except 

a  trille  longer  and  wlder  

Fetlocks:  Wide,  straight,  tendons 

well  back,  well  supported  

Pasteras:  Similar  to  front  but 

less  sloping  i  about  ó0°)  

Feet:  Similar  to  front  but  not 

quite  so  large  or  so  round  

Leg  position:  From  rear,  a  per- 
pendicular Une  from  polnt  of 
buttock  should  divide  the  leg 
and  foot  into  lateral  halves : 
from  the  slde,  this  same  line 
should  touch  the  point  of  hock 
and  run  pnrallel  to  the  can- 
non.  A  similar  Une  from  the 
hlp  jolnt  should  meet  the 
ground  mldway  between  the 
heel  nnd  toe  


ACTION— 10  points. 

Walk:  Straight,  long  stride, 
springy  and  halanccd  

Trot:  Straight.  long  stride;  free 
and  regular    


Total 


BELGIAN 


2 
2 
2 
2 
1 

2 
1 


8 
i 

2 


6 
2 
1 

o 

4 


6 
4 


100 


The  Belgian  draft  horse  (tigs.  2  and 
3),  as  the  ñame  indicates.  originated 
and  has  been  developed  in  Belgium, 
and  is  the  only  breed  of  horses  which 
is  bred  to  any  extent  in  that  eountry. 
the  light  horses  used  in  Belgium  be- 
iug  purchased  largely  in  other  coun- 
tries.  In  1886  the  Belgian  Draft 
Horse  Society  was  organized  for  the 
purpose  of  encouraging  the  breeding 
of  the  native  draft  horse  and  to  ninin- 
tain  a  studbook  for  the  breed.  In  June 
of  eaeh  year  the  annual  show  of  this 
society  is  held  at  Brussels.  At  the 
thirtieth  annual  show,  held  in  June, 
1911).  the  entries  totaled  more  than 


1  Copies  of  this  score  card.  known  as  A.  II.  Forin  295,  may  be  procured  on  reyuest  froia 
the  Bureau  of  Anlmul  Industry. 
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800.  In  1913  and  1914  the  total  num- 
ber of  entries  for  cach  year  was  in 
excess  of  1,000.  This  event  is  prob- 
ably  the  largest  show  of  a  single  breed 
of  horses  over  held  in  the  world.  The 
breeding  of  Belgian  draft  horses  is 
also  promoted  by  the  Government, 
which  anminlly  awards  prizes  nnd  sub- 
sidies to  the  best  animáis  in  the  vari- 
ous  provinees.  Stallions  which  stand 
for  public  service  inust  be  approved  by 
a  coinmission  nppointed  by  the  Gov- 
ernmcnt. 


conformation  they  are  the  most  com- 
pact  of  all  breeds,  the  bodies  being 
short,  wide,  and  deep.  The  head  is  of 
médium  size,  the  neck  is  short  and 
heavily  crested  or  arched,  the  chest  is 
broad  and  deep,  the  back  is  short  and 
well  muscled  over  the  loin,  the  croup 
is  somewhat  drooping  or  steep,  and  the 
quarters  are  full  and  heavily  muscled. 
The  legs  are  short  and  free  from  the 
long  huir  or  feather  characteristic  of 
the  Clydesdale  and  the  Shire.  In 
action  the  Belgian  is  gnod,  but  is  less 
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Importations  of  these  horses  into 
the  United  States  were  made  more  or 
less  frequently  during  the  last  half  of 
the  nineteenth  century,  but  it  was  not 
uiitíl  the  beginning  of  the  twentieth 
century  that  they  were  imported  in 
large  numbers.  The  early  trade  was 
principally  a  stallion  trade,  but  later 
quite  a  large  number  of  mares  were 
iniported. 

The  Belgian  divides  honors  with  the 
Shire  as  being  the  heaviest  of  the 
breeds.  Mature  stallions  in  fair  con- 
dition,  weighing  a  ton  or  more,  are 
eomparatively  common.  In  height  ma- 
ture stallions  will  probably  average 
slightly  over  10%  hands,  and  mature 
mares  about   10  hands.    In  general 


active  than  the  Clydesdale  or  the 
Perdieron.  In  temi>erament  he  is  do- 
cile  and  easily  handled.  He  is  a  good 
f ceder,  is  rated  as  an  easy  keeper,  and 
stands  shipment  well.  The  eolors  com- 
mon to  the  Belgian  are  hay,  chestnut, 
and  roan,  but  browns,  grays,  and 
hlacks  are  occasionally  teCIL 

Some  of  the  criticisuis  of  the  Bel- 
gian horse  are  that  a  large  number 
have  necks  that  are  too  short  and 
heavy.  too  drooping  a  croup,  a  rough- 
ness  about  the  hocks,  bone  that  is  not 
sufficlently  fíat,  too  short  and  straight 
in  the  pastera,  hoof  defleient  in  clr- 
eumference,  and  a  lack  of  general 
quftUty ;  but  great  impjovement  has 
been  noted  in  respect  to  these  deti- 
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denotas  In  recent  ycars.  Tlie  extremo 
width  may  cause  the  Belgians  to  roll 
somewhat  at  the  walk,  but  as  a  dass 
they  are  good  movéis  at  the  trot. 

Ja  tliis  country  the  Belgian  sire  has 
l>een  valuahle  In  improving  the  draft 
oonforniation  of  our  horse  stock,  par- 
ticularly  when  niated  with  many  of 
our  rangy,  loosely  coupled  mares.  The 
hreed  has  made  wonderful  progress  In 
tliis  country,  consideriug  that  it  has 
attracted  much  attention  only  sime  the 
beginning  of  the  twenticth  century. 
Iu  fact  no  breed  of  horses  has  shown 
a  givater  iucrease  in  popularity  and 
a  greater  improvement  during  tliis 
perlod. 

The  distrihution  of  the  Bclginu  draft 
horse  in  the  United  States  is  wide- 


process  of  publicatiou.  Up  to  January 
1,  1930,  10.506  stallions  and  13,823 
mares  had  heen  recorded.  The  secre- 
ta ry  of  the  association  is  J.  D.  Conner. 
jr.,  Wabash,  Ind. 

PERCHERON 

The  Perdieron  (íigs.  4  and  5)  origi- 
nated  in  Frailee  and  has  heen  devel- 
oped  in  a  anal]  district  in  the 
northwestern  part  of  that  country 
known  as  Perche.  This  district  is 
about  one-fifteenth  the  size  of  the 
State  of  Iowa,  and  only  Percherons 
horn  within  its  boundaries  are  eligible 
to  registry  in  the  Percheron  Studbook 
of  Flanee.  Percheron  foals,  to  be  ac- 
<-epted  for  registry  in  the  French  book, 


Fio.  3. — Belgian  oiare 


spread,  but  it  is  found  in  the  greatest 
number  in  those  sections  where  t  lie 
heaviest  type  of  draft  horse  is  most 
prevalent,  such  as  the  Central  West, 
particularly  in  Indiana,  Iowa,  Illinois, 
ühio,  and  Nebraska. 

The  American  Association  of  Im- 
porten and  Breeders  of  Belgian  Draft 
Horses  was  organized  in  1887,  but  the 
flrst  volume  of  that  associathm's  stud- 
book was  not  published  un  til  1905. 
To  date,  11  rolantes  liave  heen  issued 
with  three  addltional  numbers  in  the 


must  be  registered  during  the  year  of 
their  birth.  Prior  to  such  registratlon 
they  must  be  examined  by  an  offícial 
appointed  by  the  Percheron  Horse  So- 
ciety  of  France,  who  takes  a  careful 
description  of  their  color  and  mark- 
ings  and  brnnds  them  on  the  neck  with 
the  letters  "  S.  P."  enlaced. 

The  Percheron  Horse  Society  of 
France  was  organized  in  1883,  and  in 
addition  to  looking  after  the  registra- 
tlon of  Percherons  it  holds  an  animal 
summer  show  in  the  Percheron  dis- 
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triet.  The  society  also  offers  prizes 
at  other  shows.  The  improvement  of 
the  Perdieron  and  othor  breeds  in 
France  is  dU6  tO  botn  public  and  prí- 
vate efforts.  The  Government  has  for 
a  numher  of  years  inaintained  studs  in 
which  selected  animáis  have  been  kept 
for  brecding  purposes.  In  addition, 
subsidies  are  granted  to  prívate  indi- 
viduáis in  order  to  keep  high-class 
horses  in  the  stud.  Stallions  intended 
to  stand  for  public  service  in  France 
must  be  examined  by  oficiala  ap- 
pointed  by  the  Government  and  certi- 


short  and  well  crested.  The  chest  is 
deep  and  broad,  the  back  is  short,  the 
loins  smooth  and  well  muscled.  The 
croup  is  wide,  and  on  the  average  is 
somewhat  more  sloping  than  is  eonsid- 
ered  desirable,  but  great  improvement 
in  this  respect  has  been  made  in  receut 
years.  The  legs,  feet,  and  bone  are 
on  the  average  good.  The  legs  are 
free  from  the  long  hair  or  feather 
characteristic  of  the  Clydesdale  and 
the  Shire.  In  action  the  Perdieron  is 
good  at  both  the  trot  and  the  walk, 
and  the  trot  is  cha  ra  éter  i  zed  by  a 


Fia.  4. — Perdieron  sta Ilion 


íied  as  being  free  from  periodic 
ophthalmia,  or  moon  blindness,  and 
roaring  (thick  wind). 

The  introduction  of  Percheron 
horses  into  the  United  States  dates 
back  nmny  years.  One  of  the  eniiy 
stallions  hrought  to  this  country  which 
exerted  considerable  influence  on  our 
draft  stock  was  Louis  Napoleón  im- 
iwrted  in  1851  by  an  Ohio  firm.  Other 
Percherons  were  imported  about  this 
time  and  during  succeeding  years. 
During  the  early  seventies  they  were 
imported  in  large  numbers,  and  these 
importations  have  continued  to  the 
present  time. 

The  head  of  the  Percheron  is  clean- 
cut,  of  médium  size,  and  more  refine- 
ment  is  noticed  about  the  head  and 
neck  of  the  Percheron  than  in  any 
other  draft  breed.    The  neck  is  rather 


snap  and  boldness  not  ordinarily  dis- 
played  by  most  of  the  other  draft 
hreeds.  This  breed  may  be  regarded 
as  one  of  the  best  movers  and  is  sur- 
passed  in  style  of  action  only  by  the 
Clydesdale. 

The  Percheron  is  not  so  large  a 
horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  out- 
weigh  the  Clydesdale  slightly.  Good, 
mature  stallions  in  fair  condition  will 
usually  weigh  from  1,800  to  2,000 
pounds,  and  there  are  many  which 
weigh  considerably  over  2,000  pounds. 
In  height  good,  mature  stallions  will 
measure  16  to  17  hands,  with  a  gen- 
eral average  of  about  16%  hands,  but^ 
of  course  there  are  some  under  and  a' 
few  over  these  heights,  although  the 
rangy,  tall  Percheron  is  not  in  de- 
mand  in  this  country.    The  popular 
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Perdieron  is  rather  short-legged,  com- 
pact,  and  blocky  in  form,  less  so  than 
the  Belgian,  nut  more  so  than  the 
Clydesdale  or  even  the  Shire. 

The  colora  common  to  the  Percheron 
are  blnek  and  gray,  nlthough  bays, 
browns,  chestnuts,  and  roans  are  oc- 
easionally  seen.  It  niay  be  safely 
stated,  however,  tfaut  00  per  cent  of 
our  Percherons  are  either  hlack  or 
gray. 

Occasionally  difficulty  may  be  ex- 
perieneed  iu  deciding  whether  an  ani- 
mal is  a  Perdieron  or  a  Belgian,  bnt 
the  two  types  are  very  distinct.  The 
Belgian  is  heavier  bodied,  more  com- 
pact,  shorter  legged,  and  li is  liead  is 


eiently  drafty — having  a  lack  of  depth 
and  fullncss  of  body.  Other  faults 
whieh  are  sometí  mes  seen  are  cannon 
Inines  whieh  are  rather  round,  lacking 
in  breadth  and  ílatness,  lack  of  bono 
for  the  size  of  the  body,  and  pasteras 
whieh  are  too  short  and  straight. 

The  distribution  of  the  l'ereheron 
horse  in  this  eountry  la  widespread, 
and  for  years  it  has  been  the  favorite 
drafter  of  the  American  people.  In 
the  United  States  to-day  Percherons 
outnumber  all  other  draft  Lreeds  com- 
bined,  and  there  does  not  appear  to  be 
any  diminuí  ion  in  their  popularity. 
This  proba  bly  is  due  in  part  to  the 
good   start   given   the  breed  by  the 


Fui.  r». — American-bred  Percberon  mure 


more  nearly  square  in  outline ;  the 
neek  is  shorter,  more  hcavily  muscled, 
and  more  heavily  crested.  Moreover, 
the  colors  common  to  the  Belgian — 
namely,  bay,  chestnut,  and  roan — are 
uncommon  to  the  Percheron,  whereas 
the  gray  and  black  colors  common  to 
the  latter  are  uncommon  in  the  Bel- 
gian. 

Some  Percherons  are  criticized  as 
having  croups  too  sloping  or  steep, 
with  the  tail  set  too  low.  Others  are 
criticized  as  being  too  Une — not  suffi- 


pioneer  importers  and  breeders,  but 
this  popularity  must  be  attributed  to 
some  extent,  at  least,  to  their  general 
adaptability  to  meet  the  needs  and  de- 
sires  of  the  American  people.  For 
crossing  on  ordinary  mares  the  Per- 
cheron stallion  has  been  very  popular, 
so  that  grade  Percherons  are  very 
common,  and  are  great  favorites  in 
our  horse  markets. 

In  1870^  the  National  Associatiou  of 
Importers"  and  Breeders  of  Perelieron- 
Norinan  Horses  was  organized.  The 


Digitized  by  Google 


s 


Farmers'  Bnllelin  619 


Perdieron  Society  of  America  is  an 
ontgrowth  of  that  association.  The 
twent.v-second  volunie  of  the  studbook 
was  issued  ln  Mareh,  1926.  No  later 
volumes  have  been  published.  Up  to 
Aprll  1,  1930,  202.512  animáis  bad  been 
accepted  for  registration.  Tl»e  i*ee re- 
ta ry  of  the  society  is  Filis  McFarland, 
Union  Stock  Yards.  Chicago,  111. 

FRENCH  DRAFT 

The  ñame  M  French  Draft H  is  ap- 
plied  broadly  to  all  the  breeds  of  draft 
horses  in  France.  including  the  Per 


color  common  to  the  Boulonnais  is 
gray,  but  occasionally  other  colors  are 
seen.  This  breed  has  been  iniported 
ln  largor  Bombera  than  the  Nivernais. 

The  borne  of  the  Nivernais  is  in 
central  France,  in  the  Department  of 
Nieve.  In  type  it  is  very  similar  to 
the  Perdieron.    The  color  is  bla«k. 

The  National  French  Draft  Horse 
Association  of  America  publishes  a 
studbook,  in  which  may  be  registered 
any  of  the  French  draft  breeds.  The 
association  was  organized  in  1870, 
under  the  ñame  of  the  National  Nor- 


Fio.  6. — Clydesdale  stalllou 


cheron.  In  addition  to  the  Percheron. 
t  la-re  are  a  uumber  of  other  draft 
breeds  in  France,  such  as  the  Boulon- 
nais, Nivernais.  and  others.  Of  these 
the  Percheron  is  by  lar  the  l>est  known, 
and  has  obtained  a  foothold  in  this 
country  much  greater  than  that  of 
any  other  French  breed  of  draft 
horses.  üf  the  other  breeds,  the  Bou- 
lonnais and  the  Nivernais  are  the  only 
onea  of  any  particular  interest  in  this 
countiy. 

The  Boulonnais  is  found  in  north- 
ern  France  in  the  vicinity  of  Boulogne. 
This  breed  is  probably  a  trifle  larger 
than  the  Perdieron  and  somewhat 
coarser.  but  in  general  type  resembles 
the  Percheron    rather  closely.  The 


man  Horse  Association.  but  the  ñame 
was  changed  in  1884  to  the  National 
French  Draft  Horse  Assodation. 
Fourteen  volumes  of  the  Btudbook  have 
been  published,  and  approximately 
35,00:)  animáis  are  registered.  The 
serreta ry  of  tbis  association  is  C.  E. 
Stubbs,  Fairtteld,  Iowa. 

CLYDESDALE 

The  Clydesdale  (flgs.  0  and  7)  orig- 
ina ted  and  has  been  developed  in  Scot- 
land,  and  is  practically  the  only  draft 
horse  found  in  that  country.  The 
breed  is  of  mixed  origin.  and  the  early 
history  is  more  or  less  obscure.  It  is 
probable  that  the  blood  of  both  Flem- 
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Ish  and  English  horses  cutered  largely 
ltito  the  breed  during  lts  early  history. 
For  a  nuniber  of  years,  however,  the 
Clydesdale  lias  been  bred  pare.  In 
1878  the  Clydesdale  Horse  Soelety  of 
Great  Britain  and  Irelnnd  was  or- 
ganized. 

The  first  Clydesdales  brought  to 
North  America  were  probably  im- 
ported  into  Canadá  by  the  Scoteh  who 
had  settled  there.  In  the  early  seven- 
ties  Clydesdales  were  imported  into 
this  country  both  tbrough  Canuda  and 
by  direet  iniportation.  By  1880  they 
were  being  imported  in  large  numbers. 
and  these  importations  continued  for 
several  years. 

The  Clydesdale  is  not  so  heavy  as 
cither  the  Belginn  or  tht*  Shire.  and 


will  prubably  weigh  1.0(M)  to  1,800 
pounds  and  average  about  16  hands  in 
height. 

No  other  draft  breed  equals  the 
Clydesdale  in  style  and  action.  The 
prompt  walk  with  a  good,  snappy 
stride,  and  a  sharp  trot  with  hocks 
well  flexed  and  carried  cióse  together 
are  characteristic  of  this  breed.  Good, 
elean,  flat  bone;  well-set,  fairly  long, 
and  sloping  pasterns,  and  a  modérate 
amount  of  fine  feather  or  long  ha  ir  at 
the  rear  of  the  legs  below  the  knees 
and  hocks  are  important  and  charac- 
teristic features.  The  colors  most  com- 
mon  are  bay  and  brown  with  white 
marldiigs,  bnt  blacks.  grays,  chestnnts, 
and  roans  are  occasionally  seen.  The 
white  markings  are  churactcristic,  and 


Kiu.  7. — Clydoadule  marc 


probably,  as  a  class,  will  not  weigh 
quite  so  niuch  as  the  Percheron.  The 
Clydesdale  is  more  rangy  and  lacks 
the  width  and  compnctness  of  the 
breeds  mentioned.  The  Scotch  breed- 
ers  have  paid  particular  attention  to 
legs,  pasterns,  and  feet,  but  have 
placed  less  emphasls  on  weight  thnn 
has  been  the  case  in  other  breeds. 
Average  mature  Clydesdale  stallions 
in  this  country  will  probably  weigh 
from  1.700  to  1,900  pounds  when  in 
fair  condition,  with  an  average  height 
of  nearly  10%  hands.    Mature  mares 


it  is  the  exception  to  see  a  bay  or 
brown  Clydesdale  without  a  white  face 
nnd  considerable  white  on  the  feet  and 
legs. 

Sume  of  the  critieisins  of  this  breed 
have  been  the  lack  of  size  of  body,  lack 
of  width  and  depth.  too  much  feather, 
and  too  much  white  with  no  regular- 
ity  of  distribution.  The  average  Amer- 
ican does  not  like  a  draft  horse 
with  a  white  face  and  legs.  Ñor  has 
the  feather  been  popular  with  Amer- 
icana, owing  to  the  care  necessary  to 
keep  the  feet  and  legs  elean.   This,  of 
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course,  is  not  so  objectionable  i»  mun» 
tries  where  most  of  the  roads  are  im- 
proved. 

It  is  not  ahvays  casy  to  differen- 
tiate  between  eiydosdalcs  and  Shircs, 
but  taking  the  breeds  as  a  whole  they 
are  very  distinct.  The  Clydesdale  is 
not  so  heavy  bodied  as  the  Shire,  has 
more  refiuemont,  and  the  feather  is 
somewhat  more  silky  or  fluer  and  less 
abundant  than  in  the  Shire. 

In  this  country  Clydesdale  gcldings 
have  been  very  popular  in  the  eities 
for  use  by  tbOMC   who   want  draft 


horscs  with  a  good.  long,  smippy  stride 
and  at  the  same  timo  possessing  style 
and  action.  <>ur  nativo  mares  of 
draft  cbaracter  bred  to  clydesdale 
stallions  have  produced  ínany  exeel- 
lent  animáis. 

The  distribuí  ion  of  tho  Clydesdale 
in  this  country  is  widesprend  throuirh- 
i>ut  the  northern  half :  the  breed  is 
seldom  found,  howevcr,  in  the  South. 
It  has  found  the  most  favor  in  Iowa, 
Illinois.  "VVisconshi,  Minnesota,  and  the 
Dakotas. 

The  American  Clydesdale  Assoeia- 
tion  was  organüeed  in  1879,  and  op  to 
January  1,  1020.  liad  issued  21  vol- 
umen   of    the    American  Clydesdale 


Studbook.  Three  additional  volumes 
are  ready  for  publication.  and  to  Janu- 
ary 1.  1930,  23,500  animáis  liad  been 
registored.  Business  of  tho  society  is 
handled  by  its  sveretary.  M  arpa  reí 
Coridan,  842  Bxchange  Avenue,  Union 
Stock  Yards,  Chicago,  111. 

SHIRE 

The  Shire  (íigs.  8  and  9)  originated 
and  was  developed  in  England,  and 
to-day  is  bred  in  all  sections  of  that 
(■••untry.  The  real  origin  of  this  breed 
is  more  or  less  spoeulative.     It  is 


Fia.  8.— Sbire  stallioa 

known  that  this  type  of  draft  horse 
existed  in  Kngland  in  early  times.  It 
is  probable  that  the  early  Shire  was  of 
very  mixed  breeding,  but  at  the  pres- 
ent  time  the  Shire  is  bred  very  puré. 
In  1878  the  Shire  horse  breeders  of 
Kngland  were  organi/.ed  under  the 
ñame  of  the  English  Cart  Horse  So- 
ciety. In  1884  the  ñame  was  changed 
to  the  Shire  Horse  Society.  In  addi- 
tion  to  the  registration  of  horses,  the 
society  holds  un  annual  show  and  sale 
in  I.ondon,  and  also  awards  medals 
and  prizes  at  the  leading  agrieultural 
shows  in  England  and  at  some  of  the 
fairs  and  expositions  in  the  United 
States. 
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Bhircs  wero  importcd  into  this  coun- 
try  a  good  many  years  ago.  George  E. 
Brown,  in  rolóme  1  of  the  American 
Shire  Horse  Studbook,  statcs  that  in 
1853  a  Mr.  Strickland  importod  a 
stallion  riirect  from  England  to  Au- 
rora, 111.,  where  the  horse  was  known 
as  John  liull.  Volóme  1  of  this  stud- 
book shows  the  registration  of  a  sniall 
number  of  stallions  imported  in  1880. 
and  thesc  imnortations  increased  until 
in  1887  more  than  400  Bfairefl  were 
iiiilH>rtCMl. 

The  Shire  is  a  massive  horse,  with  n 
wide,  deep,  and  long  body,  and  is 
eqoaled  In  weight  only  by  the  Rel- 
gian.     Rhirc  stallions  in  fair  cornil- 


breed.  In  temperamont  (he  Shire  is 
probably  more  lymphatic  than  any  of 
our  other  breeds,  and  therefore  less 
active  than  is  desired  by  many.  The 
common  colors  are  hay  and  brown, 
with  white  markings.  although  blacks, 
grays,  chestnuts,  and  roana  are  occa- 
sionally  seen. 

This  breed  has  been  criticized  for 
lack  of  quality  and  reflnement  in  gen- 
eral, a  sluggish  tempernment,  the 
almndnnec  of  feather,  and  the  large 
ainount  of  white,  but  breeders  have 
sh«»wn  marked  progress  in  overcoming 
these  objections  during  the  last  few 
years.  From  the  American  stand- 
point  the  nbumlnnt  feather  is  objec- 


Fio.  o. — Siiir»í  marc 


tion  weighing  2,(KM)  pounds  or  over 
are  comparatively  common.  They  are 
less  eompact.  or  more  rangy,  than  the 
Kelgian.  and  in  height  will  average 
taller  than  any  other  draft  breed. 
Stallions  standing  17  hands  or  more  in 
height  are  very  common ;  in  fact,  the 
average  height  of  mature  Shire  stal- 
lions in  this  country  is  cióse  to  17 
hands.  Mature  Shire  mares  will  aver- 
age about  16*4  hands  in  height  and 
will,  in  fair  condition,  average  about 
1,800  pounds  in  weight.  Heavy  bone 
and  feather  are  characteristic  of  this 


tionable,  owiug  to  the  dilliculty  of 
keeping  the  legs  clean. 

Although  many  Shires  and  Clydes- 
dales  are  so  similar  as  to  render  it 
diffícult  at  times  to  distinguish  the  one 
from  the  other,  the  two  types  are  very 
dlstlnct  The  Shire  is  more  massive. 
heavier  bodied  throughout.  and  the 
feather  or  long  hair  on  the  legs  is 
more  abundant  and  coarser  than  that 
of  the  Clydesdale. 

The  distribution  of  the  Shire 
throughout  the  northern  half  of  this 
country  is  widesprcad,  but  like  the 
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Clydesdale,  it  is  seldom  found  iu  the 
Southern  States.  This  breed  has  met 
with  the  most  favor  in  the  Central 
West,  particular!?  in  Illinois,  Iowa. 
Indiana,  and  Nebraska ;  it  is  also  pop- 
ular on  the  Pacific  coast  in  Wash- 
ington, Oregon,  and  California.  A 
great  many  of  our  best  market  geld- 
ings  possess  some  Shire  hlood ;  and 
where  height  as  well  as  bone  and 
substance  is  desired,  it  can  be  derived 
from  Shire  blood  with  greater  cer- 
tainty  than  from  other  breeds. 

The  American  Shire  Horse  Associa- 
tion  was  organized  in  1885,  has  issued 
11  volumes  of  its  studbook,  and  up  to 
July  1,  1030.  hail  reeorded  20,790  ani- 
máis. The  secretary  is  W.  G.  Lynch, 
Tónica.  111. 

SUFFOLK 

The  nativo  homo  of  the  Suffolk 
breed  is  Suffolk  County,  in  eaatern 
England,  and  the  production  of  the 
breed  in  that  country  is  confined  al- 
most  entirely  to  that  and  adjoining 
counties.  The  Suffolk  has  not  been 
bred  for  the  heavy  draft  work  of  the 
city,  but  largely  for  the  farm,  and  for 
this  purpose  it  ranks  high  among  the 
farmers  of  eastern  England,  who  con- 
sider  it  capable  of  doing  a  large 
amount  of  labor  on  a  small  quantity 
of  feed  and  for  longer  periods  than 
other  drafters.  The  breed  is  used 
more  exclusively  for  farm  than  any 
other  of  the  draft  breeds. 

In  size  the  Suffolk  (flgs.  10  and  11) 
is  smaller  than  other  dratters:  and 
though  occasionally  a  mature  stallion 
in  fair  condition  may  welgh  2,000 
pounds,  such  a  weight  is  not  charac- 
teristic  of  the  breed.  Considering 
their  size,  the  Suffolks  have  deep  and 
wide  bodies,  and  the  ribs  have  a  pro- 
nounced  spring,  giving  the  body  a 
round  and  full  appearance.  The  croup 
is  straight.  the  sloping  croup  bcing 
seldom  seen  in  this  breed.  The  quar- 
ters  aro  round  and  well  muscled.  The 
legs  are  short  and  are  particularly 
freo  from  long  hair  or  feathor,  and 
the  bone  has  the  appearance  of  being 


small  compared  with  the  sice  of  the 
body.  The  color  is  always  chestnut, 
vnrying  from  light  to  dark.  The 
Suffolk  is  active,  has  a  good  disposi- 
tion,  and  is  rated  as  an  easy  keeper. 

The  distinguishing  characteristics  of 
this  breed  may  be  said  to  be  the  in- 
variable chestnut  color,  with  little  if 
any  white ;  their  smootb  rotund  form ; 
and  the  cleau-boned  leg,  devoid  of  the 
feather  characteristic  of  the  other  two 
British  draft  breeds. 

The  breed  is  criticized  for  the  lack 
of  size  to  supply  the  heavy  draft  type 
demanded  for  the  heavy  hauling  in 
the  cities  and  for  being  too  light  in 
bone  for  the  size  of  the  body. 

Suffolks  were  flrst  imported  into 
this  country  in  the  early  eighties  and 
have  been  imported  since  then  in 
small  numbers,  but  have  never  gained 
a  very  strong  foothold  here.  One  rea- 
son  for  this  has  no  doubt  been  the 
lack  of  size  as  compared  with  other 
draft  breeds.  Auothor  reason  why 
no  more  have  been  imported  has  prob- 
ably  been  that  they  have  not  been 
bred  in  very  large  numbers  in 
England,  being  confined  to  a  limited 
área,  and  the  home  demand  by  the 
farmers  has  been  sufficiont  to  take 
care  of  most  of  the  animáis  produced  ; 
and,  furthermore,  other  countries  have 
purchased  a  good  many  at  prices  above 
what  Americans  would  pay. 

The  Suffolks  in  this  country  are 
found  in  small  numbers  in  a  large 
number  of  States,  but  have  never 
gained  any  strong  foothold,  and  con- 
sequently  their  adaptabllity  to  our 
conditions  can  scarcely  be  judged. 
The  stallions  have  been  crossed  to 
some  extend  on  mares  in  this  country. 
but  the  demand  for  extreme  size  has 
prevented  such  crossing  from  being 
carried  on  sufficiently  to  judge  of  its 
valué,  except  In  a  small  way. 

The  American  Suffolk  Horse  Asso- 
ciation  has  issued  four  volumes  of  the 
Suffolk  Horse  Studbook.  and  upproxi- 
mately  1,500  animáis  have  been  regis- 
tered.  The  secretary  is  R.  P.  Str- 
ricker,  810  Montrose  Avenue,  Chicago, 
111. 
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THE  PRODUCTIOX  of  high-class  draft  horscs  for 
broeding  purposes  has,  since  the  termina tion  of 
the  World  War,  assumed  special  importance  in  the 
United  States.  Formcrly  it  was  customary  for  breed- 
ers  to  import  annually  many  stallions  and  mares  of 
the  draft  breeds  from  such  countrics  as  England, 
Seotland,  Belgium,  and  Francc.  Bccause  the  war 
greatly  dcpleted  the  foreign  supply,  breeders  in  the 
United  States  are  now  dependent  on  draft  horses 
raised  in  this  country  for  their  seed  stock. 

The  purpose  of  this  publication  is  to  present  in  a 
eoncise  manner  the  most  important  fcatures  regard- 
ing  the  breeds  of  draft  horses  in  this  country.  No 
attempt  has  becn  made  to  give  a  history  of  the 
breeds  or  information  regarding  the  carly  types,  as 
such  information  would  require  considerable  spacc 
and  would  be  of  little  or  no  valué  to  the  general 
reader.  The  ñame  and  address  of  the  secretary  of 
the  pedigree-record  society  for  each  breed  are  given 
at  the  conclusión  of  the  portion  dealing  with  that 
particular  breed,  and  the  reader  is  referred  to  the 
various  socielics  for  information  regarding  the  rules 
of  registry  and  the  issuancc  of  studbooks,  or  for  lists 
of  breeders. 


\v.,.i,ii,.tt,it,  r»  r  Issued  Novembor  1914 

WasiuiiMon,  u.i,.  Rcviscd  S.  ptcmbcr  1931 
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PQINTS  QF  THE  DRAFT  HQRSE 

THE  draft  type  of  horse  is  characterized  by  massiveness,  and 
tho  particular  field  for  this  type  is  the  hauliug  of  heavy  loads 
at  a  comparativoly  slow  «ra ít .  usually  at  the  walk.  Thoroforo  power 
and  not  speed  is  desired,  and  in  order  to  possess  this  powor  tho  horse 
should  he  gonorallv  blocky  or  coinpact.  l»\v  set  or  short  leggod,  and 
he  suílieiontly  heavy  to  diablo  him  to  tlirow  the  noeossarv  weight  into 
tlie  collar  to  move  the  heavy  load  and  at  the  same  time  maintain  a 
secure  footing. 

The  market  requirements  classify  draft  horses  according  to  weight, 
quality,  and  utility  into  heavy  draft,  light  draft,  and  loggers.  The 
bost  heavy  horses.  elassified  as  heavy  drafters.  stand  from  IG  to  17V-> 
hands  high  (a  hand  "  being  1-  nichos)  and  weigh  from  3 ?75() ~to 
2,200  pounds.  The  light  draft  horses  are  similar  in  type  to  the  heavy 
draft  horses  but  are  smaller.  They  rango  in  height  from  1-V'- t  to 
H'.i  .,  hands  and  in  weight  from  1.G00  to  l.uQ  pounds.  The  loggers 
are  big,  rugged  horses  suitable  for  lumbering work.  Although  as 
large  and  heavy  as  the  heavy  draft  horses,  they  are  plaíner  alrül 
sometimos  sligh'tly  blemished  or  unsound.  The  range  in  height  and 
weight  for  loggers  is  practioallv  the  same  as  for  heavy  di  afters~ 

Chunks  are  classihYd  chiefiy  from  the  standpoint  of  conforuiation. 
They  are  essentially  little  drafters,  but  are  usually  more  blocky  and 
oonipact.  The  eastern  chunk  is  of  trne  draft-horse  conformatioii, 
but  with  less  height  and  weight,  ranging  in  height  from  15  to  16 
hands  and  in  weight  from  1,300  to  l,5o0  pounds.  Farm  chunks^ 
conimonly  known  as  "  general-purpose  horses  ,  are  not  quite  so  heavy 
ñor  so  good  in  quality  as  the  eastern  chunks.  Farm  chunks  raiige 
in  height  from  15  to  l.V^  hands  and  m  weight  from  1.200  to  1,400 
pounds." 

1  Mr.  Bell  resigned  from  the  Department  Oct. .15.  1020.  The  bulletin  has  been  revlscd 
by  .].  o.  Williams  and  S.  II.  Spcplman,  Animal  Husbandry  I»i  visión. 
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In  the  typieal  drafter  the  head  is  comparatively  lean,  wide  be- 
tween  the  eyes,  and  in  size  proportionate  to  the  body.  The  eye  is 
bright  and  fairly  prominent.  The  neck  is  strong  and  muscular,  of 
fair  length,  and  somewhat  arched;  in  the  stallion  it  is  well  arched 
or  crested,  in  the  gelding  or  mare  less  so.  The  shoulders  are  shorter 
and  more  upright  than  in  the  case  of  the  light  horse,  and  a  happy 
médium  between  the  straight  and  sloping  shoulder  gives  the  best 
combination  of  power  and  movemont.  Too  straight  a  shoulder  causes 
excessive  concussion,  and  tíie  result  is  bone  and  tendón  trouble  in 


I-'ioukk  l. — The  puint»  of  the  horse:  i.  Mouth;  2,  noxtiil ;  :t,  nose;  4,  tace;  3,  eye;  o,  fore- 
head  :  7,  poli:  K,  car ;  !t.  louer  jaw  ;  K».  tbroatlatch  ;  11.  oeek  :  12.  erest ;  13,  shoulder 
bed  ;  14.  shoulder;  15,  withers :  10,  polnt  of  shoulder ;  17,  breast ;  18.  arm ;  19,  elbow ; 
20,  forearin  ;  21.  koees  :  22.  ninnons  ;  23.  fetlocks;  24,  pasteros  ;  25,  feather  ;  '-'(i,  feet; 
27.  heart  Kirtb  ;  28.  foretlank :  20.  uoderlhie :  30.  hind  flank :  31.  harrel ;  32,  baek  ; 

loin  :  31.  muplitm :  35,  hlp  :  .".ti.  croup :  :;7,  ta II ;  38.  buttock  ;  30,  quarters ;  40.  thlgh ; 
41,  stifle;  42,  >;a  ski  o  ;  43,  hock. 

the  feet  and  legs.  On  the  other  hand,  too  sloping  a  shoulder  renden 
it  difficult  to  fit  the  heavy  collars  properly.  In  the  draft  horse, 
however,  the  former  is  much  more  common  than  the  latter. 

The  chest  is  deep  and  comparatively  broad,  thus  providing  plenty 
of  room  for  the  lungs.  The  heart  girth,  or  the  body's  circumference 
behind  the  forelegs,  is  large,  and  horses  slack  in  that  región  are  usu- 
ally  weak  in  constitution.  The  body  is  broad,  deep,  and  compara- 
tively short;  the  back  is  short  and  broad,  and  t he  ribs  well  sprung, 
giving  a  round  appearance  to  the  body.  The  horse  with  a  shallow 
body  is  usually  a  poor  feeder.   The  loin  is  broad  and  well  muscled; 
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the  croup  is  fairly  levcl,  long,  broad,  and  well  muscled.  A  short, 
decidedly  sloping  croup  is  not  so  well  muscled  as  the  straighter  and 
longer  one.  The  hind  quarters  and  thighs  are  well  muscled;  it  is 
from  the  hind  quarters  that  the  horse  obtains  most  of  its  propelling 
power,  the  front  legs  acting  largely  as  weight  carriers. 

Good  underpinning,  consisting  of  good  legs  and  feet,  is  essential. 
Good,  big,  clean,  heavy  bone  is  necessary  in  order  to  afford  attach- 
ments  for  the  heavy  muscles  and  to  stand  the  wear  and  tear  of  hard 
work.  The  cannon  bones  are  the  best  indication  of  the  bone  through- 
out.  In  this  región  the  bone  should  feel  firra,  and  the  tendons 
should  stand  out  distinetly  from  the  bone,  giving  the  cannon  bones 
when  viewed  from  the  side  a  wide,  flat  appearance.  The  knee  should 
be  broad  and  deep  when  viewed  from  the  front.  The  hock  should  be 
broad  from  front  to  back,  and  of  strong  structure.  The  pasterns 
should  be  fairly  long  and  sloping.  Though  some  draft  horses  pos- 
sess  too  long  and  too  sloping  pasterns,  a  much  larger  number  have 
too  short  and  too  straight  pasterns.  The  foot  should  be  fairly  large 
and  round  and  the  horn  dense.  The  dark-colored  hoofs  are  most 
popular,  as  it  is  thought  they  denote  greater  durability.  In  the  draft 
horse  as  much  quality  as  is  consistent  with  the  required  substance  is 
desirable,  but  quality  should  not  be  obtained  at  tlie  sacrifice  of  too 
much  weight. 

In  temperament  the  draft  horse  is  generally  lymphatic,  but  he 
should  not  be  too  sluggish.  Although  the  nature  of  his  work  re- 
quires  him  to  be  steady  and  easily  managed,  it  is  nevertheless  es- 
sential that  it  should  be  performed  willingly  and  with  some  snap 
and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  and  the  feet  should  be  carried  straight  forward. 
This  kind  oí  action  makes  possible  the  covering  of  the  most  ground 
in  the  least  possible  time.  While  the  walk  is  the  normal  gait,  the 
ability  to  trot  well  is  desirable.  Often  faults  not  noticeable  at  the 
walk  are  brought  out  at  the  trot. 

SCORE  CARD  FOR  THE  DRAFT  HORSE 2 


SCAI.E  «K  POINTS 


GENERAL  APPEARANCE— 18  points  standard 

Height:  Estinmted  hands  ;  actual  hands   acore 

Weight:  Estimated  ;  actual  ;  aceording  to  age  and  type   -1 

Form:  Broad,  deep,  massive,  well  proportioned,  low  set   4 

Quality  and  substance:  Abundance  of  clean,  flat  bone;  broad.  ^vell- 
defíned  joints  and  tendons;  reflned  bead  and  enrs;  fine  skin  and 

hair;  featber,  if  present,  silky   i) 

Temperament:  Enervo  tic,  good  dlspositlon   4 

Head:  Proportionate,  médium  size,  clean  <-ut ;  wide  lower  jaw   1 

HEAD  AND  NECK— 7  points 

Forehead:  Broad,   full   1 

Eyes:  Large,  prominent,  bright,  clear   1 

Muzzle:  Broad,  Üne;  latrge  nostrils;  trim,  even  lijis   1 

Ears:  Of  médium  size.  well  set.  carried  alert   1 

Neck:  Médium  long,  muscular;  good  erest;  clean  tbroutlatcli__    2 


1  ("opios  of  this  scon»  cnrd,  known  a»  A.  H.  form  295,  muy  be  procurad  un  roquest  froiu 
the  Iíureau  of  Animal  Imlustry. 
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FOREHAND— 26  points 


Shoulders:  Sloping,  muscular,  blending  intn  smooth  wlthers   3 

Arms:  Short,  muscular,  elbow  in     l 

Forearms:  Wide,  muscular   2 

Knees:  Straight,  wide,  deep,  well  supported   - 

Cannons:  Short,  wide,  lean,  flat ;  large,  well-defined  tendons   2 

Fetlocks:  Wide,  straight,  tendons  well  bark,  well  supported   1 

Pastcrns:  ()f  médium  length,  oblique  (about  45°),  clean,  stroug   3 

Fect:  Large.  round,  set  straigbt;  dense,  smooth  horn ;  slope  of  wall 
pnrallel  to  pastern,  wide  beels;  concave  solo;  strong  bars;  prominent, 

Hastie  frog   S 

Leg  position:  In  front.  a  perpendicular  lino  from  point  of  shoulder 
sbould  divide  the  leg  and  foot  into  lateral  halves;  from  the  side. 
a  similar  lino  from  tbe  bony  prominence  ou  shoulder  blade  sbould 
pass  tbrougb  the  center  of  elbow,  knee,  and  pastern  jnints,  and  meet 
the  ground  back  of  foot   4 


BODY— 9  points 


Chest:  Deep,  wide,  large  girth   2 

Ribs:  Long,  well  sprung,  cióse,  strougly  eouplcd     2 

Back:  Short,  broad,  heavily  muscled    2 

Loin:  Short,  wide,  heavily  muscled   _    2 

Flanks:  Deep,  full ;  long,  low  underllne__   1 

HIND  QUARTERS — 30  points 

Híps:  Wide,  smooth,  level,  well  muscled   2 

Croup:  Long,  wide,  muscular,  not  markedly  drooping   2 

Tail:  Set  high.  well  carried  -  1 

QuarterB  and  thighs:  Deep,  thick,  muscular,  strongly  joined  to  gaskins__  3 

Stifles:  Muscular,  well  set       1 

Gaskins  (lower  thighs)  :  Wide,  heavily  muscled   2 

Hocks:  Wide,  deep,  prominent  point.  clean  cut,  straigbt.  well  supported-  (J 

Cannons:  Similar  to  front  except  a  trille  longer  and  wider   2 

Fetlocks:  Wide.  straight,  tendons  well  back,  well  supported   1 

Pasteras:  Similar  to  front  but  less  sloping  (about  ">0o)   2 

Feet:  Similar  to  front  but  not  quite  so  large  or  so  round   4 


Leg  position:  From  rear.  a  perpendicular  lino  from  point  of  buttock 
should  divide  the  leg  and  foot  into  lateral  halves;  from  the  side,  this 
same  line  should  touch  the  point  of  hook  and  run  parallel  to  the 
cannon.   A  similar  line  from  the  hip  joint  should  meet  the  ground 


midway  between  the  heel  and  toe   4 

ACTION— 10  points 

Walk:  Straight,  long  stride.  springy  and  balanced   6 

Trot:  Straight,  long  stride;  free  and  regular   4 

Total   ...     100 


BELGIAN 

The  Belgian  draft  horse  (figs.  2  and  3),  as  the  ñame  indicates, 
originated  and  has  been  developed  in  Belgium,  and  is  the  only  breed 
of  horses  which  is  bred  to  any  extent  in  that  country,  the  light  horses 
used  in  Belgium  being  purchased  largely  in  other  countries.  In  1886 
the  Belgian  Draft  Horse  Society  was  organized  for  the  purpose  of 
encouraging  the  breeding  of  the  native  draft  horse  and  to  maintain 
a  studbook  for  the  breed.  In  June  of  each  year  the  annual  show  of 
this  society  is  held  at  Brussels.  At  the  thirtieth  annual  show,  held  in 
Juno  1919,  the  entries  totaled  more  than  800.  In  1913  and  1914  the 
total  number  of  entries  for  each  year  was  in  excess  of  1,000.  This 
event/is  probablv  the  largest  show  of  a  single  breed  of  horses  ever 
held  in  the  world.    The  breeding  of  Belgian  draft  horses  is  also 
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promoted  by  the  Government,  which  annually  awards  prizes  and 
subsidies  to"  the  best  animáis  in  the  various  Provinces.  Stallions 
which  stand  for  public  service  must  be  approved  by  a  commission 
appointed  by  the  Government. 

Iniportations  of  these  horses  into  the  United  States  were  made 
more  or  less  frequently  during  the  last  half  of  the  nineteenth  century, 
but  it  was  not  until  the  beginning  of  the  twentieth  century  that  they 
were  imported  in  large  numbers.  The  early  trade  was  principally 
a  stallion  trade,  but  later  quite  large  numbers  of  mares  were  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest 
of  the  breeds.  Mature  stallions  in  fair  condition,  weighing  a  ton  or 
more,  are  comparatively  eommon.    In  height  mature  stallions  will 


í**i(¡L'RE  Ü. — Btl^lan  Btnlüon. 

probably  average  slightly  over  16*4  hands,  and  mature  mares  about 
1G  hands.  In  general  conformation  they  are  the  most  compact  of  all 
breeds,  the  bodies  being  short,  wide,  and  deep.  The  head  is  of 
médium  size,  the  neck  is  short  and  heavily  crested  or  arched,  the 
chest  is  broad  and  deep,  the  back  is  short  and  well  muscled  over 
the  loin,  the  croup  is  somewhat  drooping  or  steep,  and  the  quarters 
are  full  and  heavily  muscled.  The  legs  are  short  and  free  from  the 
long  hair  or  feather  characteristic  of  the  Clydesdale  and  the  Shire. 
In  action  the  Belgian  is  good,  but  is  less  active  than  the  Clydesdale 
or  the  Perdieron.  In  temperament  he  is  docile  and  easily  handlcd. 
He  is  a  good  feeder,  is  rated  as  an  easy  keeper,  and  stands  shipment 
well.  The  colors  common  to  the  Belgian  are  bay,  chestnut,  and  roan, 
but  browns,  grays,  and  blacks  are  occasionally  seen. 
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Sonic»  of  the  criticisnis  of  the  Belgiuni  liorse  are  tliat  a  largo  number 
have  necks  that  are  too  short  and  heavy,  too  drooping  a  croup,  a 
roughness  about  the  hocks,  bone  that  is  not  sufficiently  flat,  too  short 
and  straight  in  the  pastern,  hoof  deíieient  in  eireumferenee,  and  a 
lack  of  general  quality;  bnt  great  improveinent  lias  been  noted  in 
respect  to  these  defieieneies  in  recent  years.  The  extreme  width  may 
cause  the  Belgians  to  roll  somewhat  at  the  walk,  bnt  as  a  class  they 
are  good  movers  at  the  trot. 

In  this  country  the  Belgian  aire  has  been  valuable  in  iniproving 
the  draft  conforination  of  onr  horse  stock,  particularly  when  mated 
with  many  of  onr  rangy,  loosely  eonpled  mares.  The  breed  has  made 
wonderful  progress  in  this  country,  considering  that  it  has  attracted 
mneh  attention  only  sinre  the  beginning  of  the  twentieth  eentury. 


Klul'lUi  ¡1« — ItHjfian  mar»?. 


In  fact  no  breed  of  bornes)  has  shown  a  greater  ulerease  in  popularity 
and  a  greater  iniprovement  dllríng  this  period. 

The  distribntion  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  bnt  it  is  fonnd  in  the  greatest  number  in  those  sections 
where  the  hcaviest  type  of  draft  horse  is  most  prevalent,  sueh  as  the 
Central  West,  particularly  in  Indiana,  Iovva,  Illinois,  Ohio,  Michi- 
gan, and  Minnesota. 

The  American  Association  of  Importéis  and  Breeders  of  Belgian 
Draft.  Horses  was  organized  in  1887,  bnt  the  first  volume  of  its  stud- 
book  was  not  published  until  1905.  To  date  14  volumes  have  been 
issued.  Up  to  January  11,  1934,  18,455  stallions  and  1G.079  mares 
liad  been  recorded.  The  secretary  of  the  association  is  ,1.  1).  Conner, 
Jr.,  Wabash,  Ind. 
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PERCHERON 

The  Perdieron  (figs.  4  and  5)  originated  in  France  and  has  been 
developed  in  a  small  district  in  the  northwestern  partof  that  country 
known  as  Perche.  This  district  is  about  one-fifteenth  the  size  of  the 
State  of  Iowa,  and  only  Percherons  born  within  its  boundaries  are 
eligible  to  registry  in  the  Perdieron  Studbook  of  France.  Percheron 
foals,  to  be  accepted  for  registry  in  the  Frenen  book,  mnst  be  re^is- 
tered  during  the  year  of  their  birth.  Prior  to  such  registration 
they  must  be  exainincd  by  an  official  appointed  by  the  Perdieron 
Horse  Society  of  France,  who  takes  a  careful  description  of  their 
color  and  niarkings  and  branda  theiñ  on  the  neck  with  the  letters 
"  S.P.  "  enlaced. 


Figube  4. — Perdieron  stalllon. 


The  Percheron  Horse  Society  of  France  was  organizeu  in  1883, 
and  in  addition  to  looking  after  the  registration  of  Percherons  it 
holds  an  annual  sunimer  show  in  the  Percheron  district.  The  so- 
ciety also  oífers  prizes  at  other  shows.  The  improvenient  of  the  Per- 
cheron and  other  breeds  in  France  is  due  to  both  public  and  prívate 
eíForts.  The  Government  has  for  a  number  of  years  maintained 
studs  in  which  selected  animáis  have  been  kept  for  breeding  pur- 
poses.  In  addition,  subsidies  are  granted  to  prívate  individuáis  in 
order  to  keep  high-class  horses  in  the  stud.  Stallions  intended  to 
stand  for  public  service  in  France  must  be  examined  by  oficiáis 
appointed  by  the  Government  and  certified  as  being  free  from  peri- 
odic  ophthafmia,  or  moon  blindness,  and  roaring  (thick  wind). 

The  introduction  of  Percheron  horses  into  the  United  States  dates 
back  many  years.  One  of  the  early  stallions  brought  to  this  coun- 
try which  exerted  considerable  influence  on  our  draft  stock  was  Louis 
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Napoleón  imported  in  1851  by  an  Ohio  firm.  Other  Percherons  were 
imported  about  this  time  and  during  succeeding  years.  During  the 
early  seventies  they  were  imported  in  large  numbers,  and  these 
iniportations  have  continued  to  the  present  time. 

The  head  of  the  Perdieron  is  clean-cut,  of  médium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percheron  than 
in  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement 
in  this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and 
bone  are  on  the  average  good.    The  legs  are  fVee  from  the  long  hair 


FIGURE  5. — American-bred  PerchiTun  maro. 


or  feather  characteristic  of  the  Clydesdale  and  the  Shire.  In  action 
the  Percheron  is  good  at  both  the  trot  and  the  walk,  and  the  trot  is 
characterized  by  a  snap  and  boldness  not  ordinarily  displayed  by 
most  of  the  other  draft  breeds.  This  breed  may  be  regaraed  as  one 
of  the  best  movers  and  is  surpassed  in  style  of  action  only  by  the 
Clydesdale. 

The  Percheron  is  not  so  large  a  horse  as  either  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
Good,  mature  stallions  in  fair  condition  will  usuallv  weigh  from 
1,800  to  2,000  pounds,  and  there  are  many  which  weigíi  considera bly 
over  2,000  pounds.  In  height  good,  mature  stallions  will  measure 
1G  to  17  hands,  with  a  general  average  of  about  16y2  hands,  but  of 
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course  there  are  some  under  and  a  few  over  these  heights,  although 
the  rangy,  tall  Perdieron  is  not  in  deniand  in  this  country.  The 
popular  Perdieron  is  rather  short-legged,  compact,  and  blocky  in 
íorm,  less  so  than  the  Belgian,  but  more  so  than  the  Clydesdale  or 
even  the  Shire. 

The  colors  common  to  the  Perdieron  are  black  and  gray,  although 
bays,  browns,  chestnuts,  and  roans  are  occasionally  seen.  It  may  be 
safely  stated,  however,  that  90  percent  of  our  Percherons  are  either 
black  or  gray. 

Occasionally  difficulty  may  be  experienced  in  deciding  whether  an 
animal  is  a  Perdieron  or  a  Belgian,  but  the  two  types  are  very  dis- 
tinct.  The  Belgian  is  heavier  bodied,  more  compact,  shorter  legged, 
and  his  head  is  more  nearly  square  in  outline;  the  neck  is  shorter, 


colors  common  to  the  Belgian — namely,  bay,  chestnut,  and  roan — are 
uncommon  to  the  Perdieron,  whereas  the  gray  and  black  colors 
common  to  the  latter  are  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  sloping  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufficiently  drafty — having  a  lack  of  depth  and  f ullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bones 
which  are  rather  round  (lacking  in  breadth  and  flatness),  lack  of 
bone  for  the  size  of  the  body,  and  pasterns  which  are  too  short  and 
straight. 

The  distribution  of  the  Percheron  in  this  country  is  very  wide- 
spread,  and  for  years  it  has  been  the  favorite  draft  horse.  In  the 
United  States  today  Percherons  outnumber  all  other  draft  breeds 
combined,  and  there  does  not  appear  to  be  any  diminution  in  their 
popularity.  This  probably  is  due  in  part  to  the  good  start  given 
the  breed  by  the  pioneer  importers  and  breeders,  but  this  popularity 
must  be  attributed  to  some  extent,  at  least,  to  their  general  adapta- 
bility  to  the  needs  and  preferences  of  their  owners.  For  crossing  on 
ordinary  mares  the  Percheron  stallion  has  been  very  popular,  so 
that  grade  Percherons  are  very  common,  and  are  great  favorites  in 
our  horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Soeiety 
of  America  is  an  outgrowth  of  that  association.  The  twenty-second 
volume  of  its  studbook  was  issued  in  March  1926.  No  later  volunies 
have  been  published.  Up  to  January  16,  1934,  211,372  animáis  had 
been  accepted  for  registration.  The  secretary  of  the  society  is  Ellis 
McFarland,  828  Exchange  Avenue,  Union  Stock  Yards,  Chicago,  111. 


The  ñame  "  French  Draft "  is  the  designation  applied  broadly  to 
all  breeds  of  draft  horses  originating  in  France,  and  does  not  refer 
to  one  specific  breed  as  might  be  inferred  from  its  usage  in  this 
country.  This  classification  includes  the  Percheron  and  a  number 
of  other  draft  breeds  in  France,  such  as  the  Boulonnais,  Nivernais, 
Bretón,  Ardennais,  and  Picardyi  Of  all  the  French  breeds  the  Per- 
cheron is  by  far  the  best  known,  and  has  obtained  a  foothold  in  this 
country  much  greater  than  that  of  any  other  breed  of  draft  horses. 


heavily  crested.    Moreover,  the 
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Of  the  other  Frcnch  breeds,  the  Boulonnais  and  the  Nivernais  are 
the  only  ones  of  any  particular  interest  in  the  United  States. 

The  Boulonnais  is  found  in  northern  France  in  the  vicinity  of 
Boulogne  and  adjoining  distriets  in  Belgium.  This  breed  is  prob- 
ably  a  trifle  larger  than  the  Perdieron  and  somewhat  coarser,  but 
in  general  type  resembles  the  Percheron  rather  closely.  The  color 
common  to  the  Boulonnais  is  gray,  but  occasionally  other  colors  are 
seen.  This  breed  has  been  imported  in  larger  numbers  than  the 
Nivernais. 

The  home  of  the  Nivernais  is  in  central  France,  in  the  Department 
of  Nieve.  In  type  it  is  very  similar  to  the  Percheron.  The  color  is 
black. 

The  National  French  I)raft  Horse  Association  of  America,  vrhich 
for  many  years  fostered  the  interests  of  the  French  Draft  breeds  in 
this  country,  was  organized  in  1885  and  succeeded  the  National  Nor- 
man Horse  Association,  which  had  its  beginning  in  1876.  Until 
its  dissolution  a  short  time  ago,  the  National  French  Draft  Horse 
Association  published  a  studbook  in  which  were  registered  horses 
of  the  French  Draft  breeds.  Fourteen  volumes  of  its  studbook  were 
published,  and  approximately  35,000  animáis  were  registered. 


The  Clydesdale  (figs.  0  and  7)  originated  and  has  been  developed 
in  Scotland,  and  is  practically  the  only  draft  horse  found  or  favored 
in  that  country.  The  breed  is  of  mixed  origin,  and  its  early  history 
is  more  or  less  obscure. 

In  the  formation  of  the  breed  and  during  the  early  stages  of  the 
breed's  development,  however,  it  is  probable  that  the  blood  of  both 
Flemish  and  English  horses  was  used  quite  largely.  For  a  number 
of  years  the  Clydesdale  has  been  bred  puré.  In  1878  the  Clydesdale 
Horse  Society  of  Great  Britian  and  Ireland  was  organized. 

The  first  Clydesdales  brought  to  North  America  were  probably  im- 
ported  into  Canuda  by  the  Scotch  who  had  settled  there.  In  the  early 
seventies  Clydesdales'  were  imported  into  this  country  both  through 
Canadá  and  by  direct  importation.  By  1880  they  were  being  im- 
ported in  large  numbers,  and  these  importations  continued  for  several 
years. 

The  Clvdesdale  is  not  so  heavy  as  either  the  Belgian  or  the  Shire, 
and  probably,  as  a  class,  will  not  weigh  quite  so  much  as  the  Perche- 
ron.  In  general  conformation,  the  Clydesdale  is  more  rangy  and 
lacks  the  width  and  compaetness  of  the  other  breeds  mentioned. 
The  Scotch  breeders  have  paid  particular  attention  to  legs,  pasteras, 
and  feet,  but  have  placed  less  emphasis  on  weight  than  has  been  the 


in  this  country  will  probably  weigh  irom  1,700  to  1,900  pounds  when 
in  fair  condition,  with  an  average  height  of  nearly  16%  hands. 
Mature  mares  will  probably  weigh  1,600  to  1,800  pounds  and  average 
about  16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  long,  snappy  stride,  and  a  sharp  trot 
with  hocks  well  flexed  and  carried  cióse  together  are  characteristic 
of  this  breed.  Sound,  clean,  flat  bone;  well-set,  fairly  long,  sloping 
pasterns;  large,  round  feet;  and  a  modérate  amount  of  fine  feather 
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FioritE  6. — n.vdt'silnlf  stallion. 


Fiul'be  7. — Clydesdule  mare. 
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or  long  huir  at  the  rear  of  the  legs  below  the  knees  and  hocks  are 
important  and  eharacteristie  features.  The  eolors  most  eommon  aro 
hay  and  brown  with  white  markings,  but  blacks,  grays,  chestnuts, 
and  roans  are  oecasionally  seen.  The  white  markings  are  character- 
istic, and  it  is  the  exception  to  see  a  bay  or  brown  Clydesdale  with- 
out  a  white  face  and  considerable  white  on  the  feet  and  legs. 

Sonie  of  the  criticisins  of  this  breed  ha  ve  been  the  lack  of  size  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much  white 
with  no  rejrularitv  of  distribntion.  Most  draft-horse  users  in  this 
country,  particularly  farmers,  dislike  a  horse  with  a  white  face  and 
legs.  Ñor  has  the  feather  been  very  popular  owing  to  the  extra  care 
necessary  to  keep  the  legs  clean.  Ihis,  of  course,  is  not  so  objeetion- 
able  in  those  sections  where  most  or  the  roads  are  improved. 

It  is  not  always  easy  to  difFerentiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole,  they  are  very  distinct.  The 
Clydesdale  is  not  so  heavy  bodied  as  the  Shire,  has  more  refinement, 
and  the  feather  is  somewhat  more  silky  or  finer  and  less  ahundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  very  popular  in  the 
eities  for  use  by  those  who  want  draft  horses  with  a  good,  long, 
snappy,  ground-covering  stride  and  at  the  same  time  possessing  style 
and  action.  Our  native  mares  of  draft  character  bred  to  Clydesdale 
.stallions  luí  ve  })roduced  many  exeellent  animáis. 

The  distribuí  ion  of  the  Clydesdale  in  this  country  is  widespread 
throtighout  tlie  northern  half ;  the  breed  is  seldom  found,  however, 
in  the  South.  Ií  has  found  the  most  favor  in  Iowa.  Illinois,  Wiseon- 
sin.  Minnesota.  Xorth  Dakota,  and  Indiana. 

The  American  Clydesdale  Association  was  organized  in  18T0,  and 
up  to  Februaiy  1.  *1(J34,  liad  issued  21  volumes  of  the  American 
Clydesdale  Studhook.  It  is  understood  that  three  additional  volumes 
are  about  ready  for  publication.  and  to  February  23,  1034,  23,774  ani- 
máis had  been  registered.  The  business  of  the  society  is  handled  by 
its  seeretary,  Marga ret  Coridan,  842  Exchange  xlvenue,  Union  Stock 
Yards,  Chicago,  111. 

SHIRE 

The  Shire  (tigs.  8  and  9)  originated  and  was  developed  in  England, 
and  toilay  is  bred  in  all  sections  of  that  country.  The  real  origin 
of  this  breed  is  more  or  less  speculative.  It  is  known  that  this  type 
of  draft  horse  existed  in  England  in  early  times.  It  is  probable  that 
the  early  Shire  was  of  very  mixed  breeding,  but  at  the  present  time 
the  Shire  is  bred  very  puré.  In  1878  the  Shire  horse  breeders  of 
England  were  organizeil  under  the  ñame  of  the  English  Cart  Horse 
Society.  In  1884  the  ñame  was  changed  to  the  Shire  Horse  Society. 
In  addition  to  the  registration  of  horses,  the  society  holds  an  animal 
show  and  sale  in  London,  and  also  awards  medals  and  prizes  at  the 
leading  agricultural  shows  in  England  and  at  some  of  the  fairs  and 
expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  many  years  ago. 
(ieorge  E.  Brown,  in  volume  1  of  the  American  Shire  Horse  Stud- 
hook, states  that  in  1853  a  Mr.  Strickland  imported  a  stallion  direct 
from  England  to  Aurora,  111.,  where  the  horse  was  known  as  John^ 
liull.    Volume  1  of  this  studbook  shows  the  registration  of  a  smalf 
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number  of  stallions  imported  in  1880,  and  these  importations  in- 
creased  until  in  1887  more  than  400  Shires  were  imported. 

The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  eaualed  in  weight  only  by  the  Belgian.  Shire  stallions  in 
fair  condition  weighing  2,000  pounds  or  over  are  comparatively 
common.  They  are  less  compact,  or  more  rangy,  than  the  Belgian, 
and  in  height  will  average  taller  than  any  other  draft  breed.  Stal- 
lions standing  17  hands  or  more  in  height  are  verv  common;  in  fact, 
the  average  height  of  mature  Shire  stallions  in  this  country  is  cióse 
to  17  hands.  Mature  Shire  mares  will  average  about  16*4  hands  in 
height  and  will,  in  fair  condition,  average  about  1,800  pounds  in 
weight.  Heavy  bone  and  feather  are  characteristic  of  this  breed. 
In  temperament  the  Shire  is  probably  more  lymphatic  than  any  of 
our  other  breeds,  and  therefore  less  active  than  is  desired  by  many. 
The  common  colors  are  bay  and  brown,  with  white  markings,  al- 
though  blacks,  grays,  chestnuts,  and  roans  are  occasionally  seen. 

This  breed  has  been  criticized  for  lack  of  quality  and  refrnement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  and  the 
large  amount  of  white,  but  breeders  have  shown  marked  progress 
in  overcoming  these  objections  during  the  last  few  years.  From  the 
standpoint  of  many  users  in  the  United  States  the  abundant  feather 
is  objectionable,  owing  to  the  difficulty  of  keeping  the  legs  clean. 

Although  some  Shires  and  Clvdesdales  are  so  similar  as  to  render 
it  difficult  at  times  to  distinguish  the  one  from  the  other,  the  two 
types  are  really  very  distinct.  The  Shire  is  more  massive,  heavier 
bodied  throughout,  and  the  feather  or  long  ha  ir  on  the  legs  is  more 
abundant  and  coarser  than  that  of  the  Cly desdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of  this 
country  is  widespread,  but  like  the  Clydesdale,  it  is  seldom  found  in 
the  Southern  States.  This  breed  has  met  with  the  most  favor  in  the 
Central  West,  particularly  in  Illinois,  Iowa,  and  South  Dakota;  it 
is  also  popular  on  the  Pacific  coast  in  Washington  and  Oregon.  A 
great  many  of  our  best  market  geldings  possess  some  Shire  blood; 
and  where  height  as  well  as  bone  and  substance  is  desired,  it  can  be 
derived  from  Shire  blood  with  greater  certainty  than  from  other 
breeds. 

The  American  Shire  Horse  Association  was  organized  in  1885  and 
has  issued  11  volumes  of  its  studbook.  Up  to  January  10,  1934, 
21,000  animáis  had  been  registered  by  the  association.  The  secre- 
tary  is  J.  G.  Truman,  Bushnell,  111. 

SUFFOLK 

The  native  home  of  the  Suffolk  breed  is  Suffolk  County,  in  eastern 
England,  and  the  production  of  the  breed  in  that  country  is  confined 
almost  entirely  to  that  and  adjoining  counties.  The  Suffolk  has  not 
been  bred  for  the  heavy  draft  work  of  the  city,  but  largely  for  the 
farm,  and  for  this  purpose  it  ranks  high  among  the  farmers  of  east- 
ern England,  who  consider  it  capable  of  doing  a  large  amount  of 
labor  on  a  small  quantity  of  feed  and  for  longer  periods  than  other 
drafters.  The  breed  is  used  more  exclusively  for  farm  than  any 
other  of  the  draft  breeds. 

In  size  the  Suffolk  (figs.  10  and  11)  is  smaller  than  other  drafters; 
and  though  occasionally  a  mature  stallion  in  fair  condition  may 
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weigh  2.000  pounds,  such  a  wei^ht  is  not  characteristic  of  the  breed. 
Considering  their  size,  the  Suffoiks  have  deep  and  wide  bodies,  and 
the  ribs  have  a  pronouneed  spring,  giving  the  body  a  round  and 
full  appearance.  The  croup  is  straight,  the  sloping  croup  being 
seldom  seen  in  this  breed.  The  quarters  are  round  and  well  muscled. 
The  legs  are  short  and  are  particularlv  free  from  long  hair  or  feath- 
er. and  the  bone  has  the  appearance  oí  being  small  as  compared  with 
the  size  of  the  body.  The  color  is  always  chestnut,  varying  from 
light  to  dark.  The  Suffolk  is  active,  has  a  good  disposition,  and  is 
rated  as  an  easy  keeper. 

The  distinguishing  characteristics  of  this  breed  may  be  said  to  be 
the  invariable  chestnut  color,  with  little  if  any  white;  their  smooth 
rotund  form;  and  the  clean-boned  leg,  devoia  of  the  feather  char- 
acteristic of  the  other  two  British  draft  breeds. 

The  breed  is  criticized  for  the  lack  of  size  to  supply  the  heavy 
draft  type  demanded  for  the  heavy  hauling  in  the  cities  and  for 
being  too  light  in  bone  for  the  size  of  the  body. 

Suffoiks  were  first  imported  into  this  country  in  the  early  eighties 
and  have  been  imported  since  then  in  small  numbers,  but  have  never 
gained  a  very  strong  foothold  here.  One  reason  for  this  has  no 
doubt  been  the  lack  of  size  as  compared  with  other  draft  breeds. 
Another  reason  that  no  more  have  been  imported  has  probably  been 
that  they  have  not  been  bred  in  very  large  numbers  in  England, 
being  confined  to  a  limited  área,  and  the  home  demand  of  the  farm- 
ers  has  been  suflicient  to  take  care  of  most  of  the  animáis  produced ; 
furthermore,  buyers  in  other  countries  have  purchased  a  good  many 
at  priees  abo  ve.  those  Americans  would  ])ay. 

The  Suffoiks  in  this  country  are  found  in  small  numbers  in  a  num- 
ber  of  States,  but  have  never  gained  any  strong  foothold,  and  con- 
sequently  their  adaptability  to  our  conditions  can  scarcely  be  judged. 
The  stalíions  have  been  crossed  to  some  extent  on  mares  i n  this  coun- 
try. but  the  demand  for  extreme  size  has  prevented  such  crossing 
from  being  carried  on  sufficiently  to  judge  of  its  valué,  except  in  a 
small  way. 

The  American  Suffolk  Horse  Association  has  issued  four  volumes 
of  the  Suffolk  Horse  Studbook,  and  to  February  21.  1934,  1,689  ani- 
máis had  been  registered.    The  secretary  is  Veva  Steffy,  Bushnell,  111. 
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HE   PKODUCTION   of  high-class   draft   horses  for 


-1-  breeding  purposes  ha»,  in  recen  t  yeans  aasumed  special 
importance  in  the  United  States.  Formerly  it  was  custo- 
mary  for  breeders  to  import  annually  man  y  gtallions  and 
mares  of  the  draft  breeds  frora  such  countries  as  England, 
Scotland,  Belgium,  and  France.  Because  of  the  greatly 
depleted  foreign  supply,  breeders  in  the  United  States  are 
now  dependent  on  draft  horses  raised  in  this  country  for  their 
seed  stock. 

The  purpose  of  this  publica tion  i*  to  presen t  in  a  concíse 
manner  the  moat  importan!  feature*  of  the  breedH  of  draft 
horses  in  this  country.  No  attempt  has  been  made  to  give 
a  history  of  the  breeds  or  information  about  the  early  types, 
as  such  information  would  require  considerable  space  and 
would  be  of  little  valué  to  the  general  reader.  For  informa- 
tion regarding  the  rules  of  registry  and  the  issuance  of  stud- 
books  and  for  lists  of  breeders  the  reader  is  referred  to  the 
various  associations. 

Though  encouraging  the  development  of  improved  types 
of  horses  and  other  livestock,  the  Bureau  has  no  jurísdiction 
over  the  registration  of  animáis  or  the  operation  of  the 
respective  associations. 


W«»hin«ion.  n.  i  . 


I»*ned  Novetnbtr  1914 


Revi«:d  April  1941 
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POINTS  OF  THE  DRAFT  HORSE 

THE  draft  type  of  horsc  (fig.  1)  is  characterized  l>y  massivcncss, 
and  the  particular  field  for  this  type  is  the  hauling  of  heavy  loads 
at  a  comparatively  slow  gait,  usually  at  the  walk.  Therefore  power 
and  not  speed  is  tíesired,  and  in  order  to  possess  this  power  the  horse 
should  be  generally  blocky  or  compaot,  low-sot  or  short-leggod,  and 
sufficiently  heavy  to  enahle  hini  to  throw  tho  nooossary  weight  into 
the  collar  to  move  the  heavy  load  and  al  the  same  time  maintain  a 
seeure  footing. 

The  markct  requirements  olassify  draft  horses  acoording  to  weight, 
cpiality,  and  utility  into  heavy  draft,  light  draft,  and  loggers.  The 
bost  heavy  horses,  classified  as  heavy  drafters,  stand  from  16  to  17^ 
hands  high  (a  "hand"  being  4  inches)  and  weigh  from  1,750  to  2,200 
pounds.  The  light  draft  horses  are  similar  in  type  to  the  heavy  draft 
horses  but  are  smaller.  They  range  in  height  from  15%  to  1634  hands 
and  in  weight  from  1,600  to  1,750  pounds.  The  loggers  are  big, 
rugged  horsos  suitable  for  lumbering  work.  Although  as  large  and 
heavy  as  the  heavy  draft  horses,  they  are  plainer  and  sometimos 
slightly  hlemished  or  unsound.  The  range  in  height  and  weight  for 
loggers  is  practically  the  same  as  for  heavy  drafters. 

Chunks,  essentially  lit tic?  drafters,  are  classified  chieíly  from  tlie 
standpoint  of  conformation  but  are  usually  inore  blocky  and  compact. 
The  eastern  ehunk  is  of  truc  draft-horse  eonformation,  but  with  less 
height  and  weight,  ranging  in  height  from  15  to  16  hands  and  in 
weight  from  1,300  to  1,550  pounds.  Farm  chunks,  commonly  known 
as  general-purpose  horses,  are  not  quite  so  heavy  ñor  so  good  in  quality 
as  the  eastern  chunks.  Farm  chunks  range  in  height  trom  15  to  15% 
hands  and  in  weight  from  1 ,200  to  1 ,400  pounds. 

In  the  typical  drafter  the  head  is  comparatively  lean,  wide  between 
the  eyes,  and  in  size  proportionate  to  the  body.  The  eye  is  bright 
and  fairly  prominent.  The  neck  is  strong  and  muscular,  of  Fair 
length,  and  somewhat  arched ;  in  the  stallion  it  is  well  arched  or  crested, 
in  the  gelding  or  maro  less  so.    The  shoulders  are  shorter  and  more 

•  This  is  a  rcv'sion  of  formcT  oditions  by  O.  A.  Brll,  wlm  rrsivnM  in  1020. 
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iipright  than  tlioso  of  the  light  horsc.  and  a  liappy  médium  between 
thc  straight  and  sloping  shouldcr  gives  thc  bcnt  combination  of  powcr 
and  movenient.  Too  straight  a  shouldcr  causes  excessivc  concussion, 
and  the  result  is  bone  and  tendón  trotihle  in  thc  fcet  and  Io<*ñ.  ()n 
thc  other  hand,  too  sloping  a  shouldcr  rendera  it  diffieult  ío  íit  thc 
hcavv  collars  propcrly.  In  thc  draft  horsc,  howcvcr,  thc  formcr  is 
inuch  inore  cominon  than  thc  latter. 


RinUftB  I.  The  points  of  the  horse:  1,  Mouth;  2,  nostril;  3,  nose;  4,  face;  5,  evo; 
(>,  forehead;  7,  poli;  8,  ear;  9,  lower  jaw;  10,  throatlatch;  11,  neck;  12,  crest;  13, 
shouldcr  bed;  14,  shouldcr;  ló,  withers;  10,  point  of  «houlder;  17,  breast;  18, 
;trm;  10.  Hhmv;  20,  forcarm ;  21,  kin><«s;  22,  ramious;  23,  fetlocks;  24,  pasteras; 
25,  fcather;  20,  foel ;  27,  heart  girth;  28,  foreflauk;  29.  uudcrliuc;  30,  hind  flatik; 
31,  harrcl;  32,  back;  33,  loii»;  34,  coupliug;  35,  hip;  36,  croup;  37,  tail;  38,  but- 
tock;  39,  (|uarters;  40,  thigh;  41,  stifle,  42,  ea>km;  43,  hock. 


Thc  chest  is  deep  and  compara  t  i  velv  broad,  t luis  providing  plcnty 
of  room  for  thc  lungs.  The  heart  girth,  or  thc  body's  cireunifcrcQcc 
behind  thc  forclcgs,  is  large,  and  horses  slack  in  that  región  are  usually 
weak  in  constitution.  The  body  is  broad,  deep,  and  comparatively 
short;  thc  back  is  short  and  broad  and  the  ribs  well  sprung,  giving  a 
round  appearance  to  the  bodv.  The  horse  with  a  shallow  Dody  is 
usually  a  poor  feeder.  The  lom  is  broad  and  well  muscled;  the  croup 
is  fairly  fevel,  long,  broad,  and  well  muscled.  A  short,  decidedly 
sloping  croup  is  not  so  well  muscled  as  thc  straighter  and  longer  onc. 
Thc  hind  quarters  and  thighs  are  well  muscled;  it  is  from  the  hind 
quarters  that.  the  horsc  obtains  most  of  its  propcUing  power,  thc 
front  legs  acting  largely  as  weight  carriers. 
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SCORE  CARD  FOR  THE  DRAFT  HORSE 

SCALE  OF  POINTS 

GENERAL  APPEARANCE— 18  points  standard 

Height:  Estimated  hands  ;  actual  hands   xcnre 

Weight:  Estimated  ;  actual  ;  according  to  age  and  ty|>e  .  4 

Form:  Broad,  deep,  massive,  well  proportioned,  low  set   4 

Qualíty  and  substance:  Abundance  of  clean,  flat  bone;  broad,  well- 

deíined  joints  and  tendons;  refined  head  and  ears;  fine  skin  and  hair; 

feather,  if  present,  silky   .  _      .  n' 

Ternperament:  Energetic,  good  disposition.  ...   4 

HEAD  AND  NEGE!  -7  pointa 

Head:  Proportionate,  médium  size,  clean  cut;  wide  lower  jaw  _       .  _  _.  _  1 

Forehead:  Broad,  full ...   ...   1 

Eyea:  Large,  prominent,  hright,  clear.  .  .  .     1 

Muzzle:  Broad,  fine;  large  nostrils;  triin,  eveu  lips     1 

Ears:  Of  luedium  size,  well-set,  carried  alert    .  .  .  1 

Neck:  Médium  long,  muscular;  good  crest;  deán  tliroatlatch   2 

FOREHAND — 26  points 

Shoulders:  Sloping,  muscular,  blending  into  sinooth  withers   3 

Arma:  Short,  muscular,  elbow  in    1 

Forearms:  Wide,  muscular. _  _    2 

Knees:  Straight,  wide,  deep,  well  supported    -  2 

Cannona:  Short,  wide,  lean,  flat;  large,  well-defined  tendons   2 

Fetlocka:  Wide,  straight,  tendons  well  baek,  well  supported   1 

Pusterna:  Of  médium  length,  oblique  (about  45°),  clean,  strong    .  „  . .  3 
Feet:  Large,  round,  set  straight;  dense,  smooth  horn;  slo|>e  of  wall 
parallel  to  pastem;  wide  heels;  coneave  solé;  strong  bars;  prominent, 

elastic  frog   _    -   ..  S 

Leg  poaition:  In  front,  a  pen>endieular  line  from  point  of  shoulder 
should  divide  the  leg  and  foot  into  lateral  lialves;  froin  tlie  sidc,  a 
similar  line  from  the  bony  proininence  <>n  slioidder  blade  should  pass 
through  the  center  of  elbow,  knee,  and  pasteru  joints,  and  meet  the 
ground  back  of  foot      4 

BODY — 9  pointa 

Chest:  Deep,  wide,  large  girth   2 

Riba:  Long,  well  sprung,  cióse,  ¡stronglv  couplcd   2 

8ack:  Short,  broad,  heavily  museled  .  ...  .    .     .     —   2 

Loin:  Short,  wide,  heavily  museled .   2 

Flaiika:  Deep,  full;  long,  low  uuderline     1 

HXND  QTJARTERS — 30  pointa 

Hip8:  Wide,  smooth,  level,  well  museled  _    2 

Croup:  Long,  wide.  muscular,  not  markedly  drooping   2 

Tail:  Set  high,  well  carried   _ .  ....     1 

Quarters  and  thigha:  Deep,  thick,  muscular,  strongly  joineil  tu  gaskius .  3 

Stiflea:  Muscular,  well  set      .      1 

Gaskins  (lower  thighs):  Wide,  heavily  museled  ............  2 

Hocka:  Wide,  deep,  prominent  point,  clean  cut,  straight,  well  supported .  ti 

Cannona:  Similar  to  front  except  a  trille  longer  and  wider    2 

Fetlocka:  Wride,  straight,  tendons  well  back,  well  supported.      ......  1 

Pastera 8:  Similar  to  front  but  less  sloping  (about  o()c)    2 

Feet:  Similar  to  front  but  not  quite  so  large  or  so  round.  ...    4 

Leg  poaition:  From  rear,  a  per|>endicular  line  from  point  of  buttock 
shoidd  divide  the  leg  and  foot  into  lateral  halves;  from  the  side,  this 
same  Une  should  touch  the  point  of  hock  and  run  parallel  to  the 
cannon.    A  similar  line  from  the  hip  joint  should  meet  the  ground 

midway  between  the  heel  and  toe   4 

ACTION— 10  pointa 

Walk:  Straight,  long  stride,  springy  and  balanced   _  6 

Trot:  Straight,  long  stride;  free  and  regular    4 

Total  _  _.  100 


»  Copies  of  this  suore  rard,  known  ti*  A.  ti.  Vttrtu  Jtt».  may  íx-  [»rmure«t  ou  ivque.si  from  thf  Hun-mi  oí 
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Good  underpinning,  eonsisting  of  good  logs  and  fcet,  is  essential. 
Good,  big,  clean,  hoavy  bone  is  necessary  in  ordor  to  aflford  attach- 
ments  for  the  hoavy  musclos  and  to  stand  the  wear  and  tear  of  hard 
work.  The  cannon  bonos  are  the  bost  indication  of  the  bone  through- 
out.  In  this  región  the  bone  should  feol  firm,  and  the  tendons  should 
stand  out  distinctly  from  the  bone,  giving  the  cannon  bones  when 
viewed  from  the  side  a  wido,  fíat  appearance.  The  knee  should  be 
broad  and  deep  when  viewed  from  the  front.  The  hock  should  be 
broad  from  front  to  back,  and  of  strong  structure.  The  pastoras 
should  be  fairly  long  and  sloping.  Though  some  draft  horses  possess 
too  long  and  too  sloping  pasteras,  a  much  largor  number  have  too 
short  and  too  straight  pasteras.  The  foot  should  be  fairly  large  ano" 
round  and  the  horn  dense.  The  dark-colored  hoofs  are  most  popular, 
as  it  is  thought  thoy  denote  greater  durabilitv.  In  the  draft  horse 
as  much  quality  as  is  consistent  with  tbo  roquirod  substance  is  desir- 
able,  but  quality  should  not  be  obtained  at  the  sacrifice  of  too  much 
weight. 

In  tcmperament  the  draft  horse  is  gonorally  lymphatic,  but  he 
should  not  be  too  sluggish.  Although  the  nature  of  his  work  re- 
quiros  him  to  be  steady  and  easily  managed,  it  is  nevertheless  essential 
that  he  porform  it  wiílingly  and  with  some  snap  and  vigor. 

The  draft-horse  gait  is  the  walk.  The  stride  should  be  rapid  and 
of  good  length,  ancf  the  foet  should  be  carried  straight  forward.  This 
kind  of  action  makes  possible  the  covoring  of  the  most  ground  in  the 
loast  possible  timo.  While  the  walk  is  the  normal  gait,  the  ability  to 
trot  woll  is  dosirable.  Often  faults  not  noticeablo  at  the  walk  are 
brought  out  at  the  trot. 

BELGIAN 

The  Bolgian  draft  horse  (figs.  2  and  3),  as  the  ñame  indicates, 
originated  and  has  beon  developed  in  Belgium,  and  is  the  only  breed 
of  horses  which  is  bred  to  any  extent  in  that  country,  the  light  horses 
used  in  Belgium  being  purchased  largely  in  other  coun tries.  In  1886 
the  Belgian  Draft  Horse  Society  was  organized  for  the  purpose  of 
encouraging  the  breeding  of  nativo  draft  horses  and  of  maintaining  a 
studbook  for  the  breed.  In  June  of  each  year  the  annual  show  of 
this  society  is  hold  at  Brussels.  At  the  thirtieth  annual  show,  held  in 
June  1919,  the  entries  totaled  more  than  800.  In  1913  and  1914  the 
total  number  of  entries  for  each  year  was  in  excess  of  1,000.  This 
evont  is  probably  the  largest  show  of  a  single  breed  of  horses  ever 
held  in  the  world.  The  breeding  of  Belgian  draft  horses  is  also 
promoted  by  the  Government,  which  annually  awards  prizes  and 
subsidios  to  the  bost  animáis  in  the  various  Provinces.  Stallions 
which  stand  for  public  service  must  be  approved  by  a  commission 
appointed  by  the  Government. 

Importations  of  those  horses  into  the  United  States  wore  made  more 
or  less  frequentlv  during  the  last  half  of  the  nineteenth  century,  but 
it  was  not  untif  the  boginning  of  the  twentieth  century  that  thoy 
wore  imported  in  largo  numbers.  The  early  trade  was  principally  a 
stallion  trado,  but  lator  a  considerable  number  of  mares  wore  imported. 

The  Belgian  divides  honors  with  the  Shire  as  being  the  heaviest  of 
the  broods.  Maturo  stallions  in  fair  condition,  woighing  a  ton  or 
moro,  are  comparatively  common.    In  hoight  mature  stallions  will 
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probably  avorage  slightly  over  hands,  and  matine  many  al>out 
16  hands.  In  general  conformation  they  aro  thti  inost  compuct  of  all 
hrceds,  the  bodies  boing  short,  wide,  and  doe.p.  The  hoad  is  of  mé- 
dium size,  tbe  neck  is  short  and  heavily  crested  or  arched,  the  chest 
is  broad  and  deep,  the  back  is  sbort  and  well  museled  over  the  loin, 
the  croup  is  somewhat  drooping  or  steep,  and  the  quarters  are  full 
and  heavily  museled.  The  legs  are  short  and  free  from  the  long  ha  ir 
or  feather  characteristic  of  the  Clydesdale  and  tbe  Sbire.  In  action 
the  Belgian  is  good,  but  is  less  active  than  the  Clydesdale  or  the 
Peroheron.    In  te-mperament  he  is  doeile  and  easily  handled.    lie  is  a 


KiaUKH  2.     Hcl^ian  slallioii. 


good  feeder,  is  rate<l  as  un  easy  kt'cpcr,  and  stands  shipment  well. 
The  colore  eonmion  to  the  Belgian  are  bay,  chestnut,  and  roan,  bul 
browns,  grays,  and  blacks  aro  occasionally  seen. 

Some  of  the  eritieisms  of  the  Belgian  hoi*se  are  that  a  large  number 
have  neeks  that  are  too  short  and  heavy,  too  drooping  a  eroup,  a 
roughness  about  the  hocks,  bone  that  is  not  suffieiently  fíat,  too  short 
and  straight  a  pastern,  hoof  defieient  in  cireumferenee,  untl  a  laek  of 
general  quulity;  but  great  improvement  has  been  noted  in  respeet 
to  these  deíieiencies  in  reeent  years.  The  extreme  width  may  cause 
Belgians  to  roll  somewhat  at  tbe  walk,  l>ut  as  a  class  they  are  good 
movere  at  the  trot. 

In  this  countiy  the  Belgian  sire  has  been  valuable  in  improving 
the  draft  conformation  of  onr  horse  stock,  particularly  wheu  mated 
with  many  of  our  rangy,  loosely  coupled  mares.  The  breed  has  made 
wonderful  progress  in  this  country,  considering  that  it  has  attracted 
much  attention  only  since  the  beginning  of  the  twentieth  century. 
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In  íact  no  brood  of  horscs  has  shown  a  greater  incrcase  in  popularity 
and  a  groator  improvoment  during  tliis  poriod. 

Tho  distrihutioii  of  the  Belgian  draft  horse  in  the  United  States 
is  widespread,  hut  it  is  foimd  in  the  proa  test  numbors  in  t  lioso  soctions 
where  the  heaviest  type  of  draft  horse  is  most  pre valen t,  sueh  as  the 
Central  West,  parí ioularly  in  Indiana,  Iowa,  Illinois,  Ohio,  Michigan, 
and  Minnesota. 

The  American  Association  of  Importers  and  Breeders  of  Belgian 
Draft  Horses  was  organizcd  in  1887,  but  the  first  volunie  of  its  stud- 
book  was  not  puhlished  until  1905.    Twent v-throe  volunies  have 


I  ii;t'RE  3.     Belgian  nmrv. 


been  issued,  and  lo  Deceinber  31,  1939,  25,.'i7N  stallions  and  2">,47ü 
mares  had  been  recorded.  The  secretary  of  the  association,  whieh  is 
now  known  as  the  Belgian  Draft  Horse  Corporation  of  America,  is 
H.J.  Brantj  161  Ferry  Street,  Wabash,  Ind. 

PERCHERON 

The  Perdieron  (íigs.  4  and  5)  originated  in  Franco  and  has  been 
devolopod  in  a  small  district  in  tho  northwostorn  part  of  that  country 
known  as  Porche.  Tliis  district  is  about  ono-íiftoenth  the  size  of  the 
State  of  Iowa,  and  only  Porchorons  born  within  its  boundaries  aro 
oligible  to  registry  in  the  Percheron  Studbook  of  Franee.  Percheron 
foals,  to  be  aeceptod  for  registry  in  the  Fronch  book,  must  be  regís- 
tered  during  the  yoar  of  thoir  birth.  Prior  to  sueh  registration  they 
must  be  oxaminod  bv  an  oflicial  appointed  bv  the  Percheron  Horse 
Society  of  Franco,  who  takos  a  careful  description  of  thoir  color  and 
markings  and  brands  thom  on  the  neck  with  the  letters"S.  P."  onlaced. 
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The  Perdieron  Elorse  Societ  y  of  Franco  was  organized  in  1883, 
«nd  in  addition  lo  looking  aíter  the  registration  of  Percherons  it 
holds  an  animal  sumiller  show  in  the  Perdieron  district.  The  soeiety 
also  oíTers  prizes  at  other  shows.  The  improvement  of  the  Percherón 
and  other  breeds  in  France  is  due  to  both  publie  and  prívate  efforts. 
The  Government  has  for  a  number  of  years  maintained  studs  in  which 
selceted  animáis  have  been  kept  for  breeding  purposes.  In  addition, 
subsidies  are  granted  to  prívate  individuáis  in  order  to  keep  high-class 
horses  in  the  stud.  Stallions  intended  to  stand  for  public  serviee  in 
Franco  nmst  be  examined  by  offi ciáis  appointed  by  the  Government 


Figure  4. — Perdieron  stallion. 


and  certified  as  being  free  from  periodic  ophtlialmia,  or  moon  blindness, 
and  roaring  íthick  wind). 

The  introduction  of  Percherón  horses  into  the  L'nited  States  dates 
back  many  years.  One  of  the  early  stallions  bronght  to  this  country 
which  exerted  considerable  iníluence  on  our  draft  stock  was  Louis 
Napoleón  imported  in  1851  by  an  Ohio  firm.  Other  Percherons  were 
imported  about  this  time  and  during  succeeding  years.  During  the 
early  seventies  they  were  imported  in  large  numbers,  and  these 
importations  have  continued  to  the  presen t  time. 

The  head  of  the  Percherón  is  clean-cut,  of  médium  size,  and  more 
refinement  is  noticed  about  the  head  and  neck  of  the  Percherón  than 
in  any  other  draft  breed.  The  neck  is  rather  short  and  well  crested. 
The  chest  is  deep  and  broad,  the  back  is  short,  the  loins  smooth  and 
well  muscled.  The  croup  is  wide,  and  on  the  average  is  somewhat 
more  sloping  than  is  considered  desirable,  but  great  improvement 
in  this  respect  has  been  made  in  recent  years.  The  legs,  feet,  and 
bone  are  on  the  average  good.    The  legs  are  free  from  the  long  ha  ir 
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OI  feathcr  charactcristic  of  the  ( 'lydesdale  and  the  Shirc.  In  action 
the  Perdieron  is  good  at  both  the  trot  and  t he  walk,  and  the  trot  is 
charactcrizcd  by  a  snap  and  boldness  not  ordinarily  displayed  by 
most  of  the  other  draft  breeds.  This  brecd  may  bo  regarded  as  one 
OÍ  the  bost  moverá  and  is  surpassed  in  stylc  of  aciion  only  by  the 
Cly  desdale. 

^lie  Perdieron  is  not  so  large  a  horso  as  cither  the  Belgian  or  the 
Shire,  but  as  a  class  will  probably  outweigh  the  Clydesdale  slightly. 
(íood,  niature  stallions  in  fair  condition  will  usually  weigh  from  1.S00 


Figure  5. — Perdieron  inare. 

to  2,000  pounds,  and  tliere  are  many  whieh  weigh  eonsiderably  over 
2,000  pounds.  In  height  good  mature  stallions  will  measure  16  to 
17  hands,  generally  averaging  about  \G%  hands,  but  of  course  there 
are  some  under  and  a  fevv  over  these  hcights,  although  the  rangy,  tall 
Percheron  is  not  in  demand  in  this  country.  The  popular  Perdieron 
is  rather  short-legged,  eonipaet,  and  bloeky  in  form,  less  so  than  the 
Belgian,  but  more  so  than  the  Clydesdale  or  even  the  Shire. 

The  eolors  eomnion  to  the  Perdieron  are  blaek  and  gray,  although 
bavs,  browns,  chestnuts,  and  roans  are  oecasionally  seen.  It  may  be 
safely  stated,  however,  that  90  pereent  of  our  IVrcherons  are  either 
blaek  or  gray. 

Oecasionally  diílieulty  may  be  experieneed  in  deciding  whether  an 
animal  is  a  Perchero]»  or  a  Belgian,  but  the  two  types  are  very  <fis- 
tinet.  The  Belgian  is  heavier  bodied,  more  compact,  shorter  legged. 
and  his  head  is  more  nearly  sq liare  10  outline;  the  neck  is  shorter, 
more  heavilv  muscled,  and  more  heavily  erested.  Moreover,  the 
eolors  common  to  the  Belgian    namely,  hay,  chestnut,  and  roan — are 
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uncommon  to  the  Perchero»,  whereas  the  gray  a»d  black  colors 
common  to  the  latter  aro  uncommon  in  the  Belgian. 

Some  Percherons  are  criticized  as  having  croups  too  slopmg  or 
steep,  with  the  tail  set  too  low.  Others  are  criticized  as  being  too 
fine — not  sufíiciently  drafty — having  a  lack  of  depth  a»d  fullness  of 
body.  Other  faults  which  are  sometimes  seen  are  cannon  bonos 
which  are  rather  round  (laoking  in  bread th  a?id  flatness),  lack  of  bo»c 
for  the  size  of  the  body,  and  pasterns  which  are  too  short  and  straight. 

The  distribntion  oí  the  Perchero»  i»  this  country  is  very  wide- 
spread,  and  for  years  it  has  been  the  favorito  draft  horse.  Tn  the 
United  States  today  Percherons  outnumber  all  other  dnift  breeds 
combined,  and  there  does  not  appear  to  he  any  diminution  in  their 
popularity.  This  probably  is  dne  in  part  to  the  good  start  given  the 
breed  by  the  pioneer  importers  and  breeders,  but  this  popularity 
must  be  at. tribu tcd  to  some  extent,  at  least,  to  their  general  adapta- 
bility  to  the  ueeds  and  preferences  of  their  owners.  For  crossi»g  on 
ordinary  mares  the  Perdieron  stallion  has  been  very  popular,  so  that 
grade  Percherons  aro  very  common  and  are  grcat  favoritos  in  our 
horse  markets. 

In  1876  the  National  Association  of  Importers  and  Breeders  of 
Percheron-Norman  Horses  was  organized.  The  Percheron  Society 
of  America,  now  known  as  the  Percheron  Horse  Association  of  America, 
was  an  outgrowth  of  that  association.  The  twenty-third  volumo  of 
its  studbook  was  issued  in  July  1936.  No  later  voluntes  have  bee» 
published.  Up  to  Docember  31,  1939,  236,069  animáis  had  been 
accepted  for  registration.  The  secretary  is  Ellis  McFarland,  9  Dextor 
Park  Avenue,  Union  Stock  Yards,  Chicago,  111. 

FRENCH  DRAFT 

The  ñame  "French  Draft"  is  applied  broadly  to  all  breeds  of  draft 
horses  originating  in  Franco  and  does  not  rofer  to  ono  specific  breed, 
as  might  be  inferred  from  its  usage  in  this  country.  This  classification 
includes  the  Percheron  and  a  number  of  other  draft  breeds  in  Franco, 
such  as  the  Boulonnais,  Nivemais,  Bretón,  Ardennais,  and  Picardy. 
Of  all  the  French  breeds  the  Percheron  is  by  far  the  bcst  known  and 
has  obtained  a  much  greater  foothold  in  this  country  than  any  other 
breed  of  draft  horses.  Of  the  other  French  breeds,  the  Boulonnais 
and  the  Nivcrnais  aro  the  only  ones  of  a»y  particular  mterest  i»  the 
U»ited  States. 

The  Boulonnais  is  found  in  northern  Franco  in  the  vicinity  ol 
Boulogne  and  in  adjoining  districts  in  Belgium.  This  breed  is  prob- 
ably a  trifle  largor  tha»  the  Percheron  and  somcwhat  coarser  but  in 
general  type  resembles  the  Percheron  rather  closely.  The  color 
common  to  the  Boulonnais  is  gray,  but  occasionally  other  colors  aro 
seen.  This  breed  has  been  imported  in  largor  numbers  than  the 
Nivernais. 

The  home  of  the  Nivernais  is  in  central  France,  in  the  Department 
of  Nieve.  In  type  it  is  very  similar  to  the  Percheron.  The  color  is 
black. 

The  National  French  Draft  Horse  Association  of  America,  which 
for  many  years  fostered  the  interests  of  the  French  Draft  breeds  in 
this  country,  was  organized  in  1885  and  succeedod  the  National  Nor- 
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man  Horse  Assoeiation,  whírh  liad  its  beginning  in  1876.  Until  its 
dissolution  thü  National  Froneh  Draft  Horse  Assoeiation  pubiished 
a  sludbook  in  whioh  were  rcgistercd  horses  of  the  Frcnrh  Draft 
breeda.  Fourtoer  voluntes  of  its  sludbook  were  pubiished,  and 
approximatoly  35,000  animáis  were  registered. 

CLYDESDALE 

The  Clydesdale  (figs.  6  and  7)  originated  and  has  boen  developed 
in  SroÜand,  and  is  praet ieally  the  only  draft,  horse  fonnd  or  favored 
in  that  country.  Tlic  breod  is  of  mixed  origin,  and  its  early  history 
is  moro  or  Icss  obscuro. 


i 


Figure  6. — Clydesdale  stallion. 


In  Üio  formation  of  UlC  breod  and  during  the  early  stares  of  thü 
breod 's  development,  howcvor,  it  is  probable  that  the  blood  of  both 
Flcmish  and  English  horses  WBB  used  quito  largely.  For  a  Qumber 
of  years  the  Clydesdale  has  boen  brod  puro.  In  1878  the  Clydesdale 
Horse  Society  of  Great  Britain  and  [reland  was  organized. 

The  first  Clydesdales  brought  to  North  America  were  probably  im- 
portad into  Canadá  by  the  Seoteh  who  had  settled  there.  In  the  early 
soventica  Clydesdales  were  ímported  into  this  country  both  through 
Canadá  and  by  direci  importation.  By  1880  they  were  being  im- 
ported  in  Largo  Qumbers,  and  theso  iinportations  continued  for  several 
years. 

The  Clydesdale  is  not  so  heavy  as  either  the  Bclgian  or  (he  Shire, 
and  prnhahly,  as  a  elass,  will  not  woigh  quite  so  much  as  the  Perche- 
ron.  In  general  eonformation,  the  Clydesdale  is  moro  rangy  and 
lacks  the  width  and  compactnoss  of  the  other  broeds  mentionod. 
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The  Scotch  brcedcrs  have  paid  particular  attention  to  legs,  pasterns, 
and  feet,  bul  ha  ve  placed  less  cmphasis  011  weight  t  han  lias  been  the 
case  in  other  draft  breeds.  Average  maturo  Clydesdale  stallions 
in  this  country  will  probably  weigh  from  1,700  to  1,900  pounds  when 
in  fair  condition,  with  an  average  height  of  nearly  hands.  Maturc 
mares  will  probably  weigh  1,600  to  1,800  pounds  and  average  about 
16  hands  in  height. 

No  other  draft  breed  equals  the  Clydesdale  in  style  and  action. 
The  prompt  walk  with  a  good,  lon<r,  snappy  stride,  and  a  sharp  trot 
with  hocks  well  flexed  and  carnea  cióse  together  are  characteristic 


I'umihk  7.    ClyUesdalc  mure. 


of  this  breed.  Sound,  elean,  ílat  bon<';  well-set,  fairly  long,  sloping 
pasterns;  lai*ge,  round  feet;  and  a  modérate  amount  of  fino  feather 
or  long  hair  at  tlie  rear  of  tho  legs  below  the  knees  and  hocks  ar<^ 
important  and  characteristic  features.  The  colors  most  coiiunon  are 
bay  and  browri  with  wlüte  markings,  but  blacks,  grays,  chestnuts, 
and  roans  are  occasionally  seen.  The  white  markings  are  character- 
istic,  and  it  is  the  exception  to  see  a  bay  or  brown  Clydesdale  with- 
out  a  white  face  and  considerable  white  on  the  feet  and  legs. 

Some  of  the  criticisms  of  tliis  breed  have  been  the  lack  of  size  of 
body,  lack  of  width  and  depth,  too  much  feather,  and  too  much  white 
with  no  regularity  of  distrihution.  Most  draft-hor-se  users  in  this 
country,  particularly  farmeis,  dislike  a  horse  with  a  white  face  and 
legs.  Ñor  has  the  feather  been  very  popular  owing  to  the  extra  care 
necessary  to  keep  the  legs  clean.  This,  of  course,  is  not  so  objection- 
able  in  those  sections  where  most  of  the  roads  are  ini])rovcd. 
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It  is  not  always  easy  to  diíl'ei  entiate  between  Clydesdales  and 
Shires,  but  taking  the  breeds  as  a  whole,  they  are  veiy  distinct.  Tbe 
Clydesdale  is  not  so  heavy  bodiod  as  the  Shire,  has  more  refinement, 
and  the  feather  is  soniewhat  more  silky  or  finer  and  less  abundant 
than  in  the  Shire. 

In  this  country  Clydesdale  geldings  have  been  very  popular  in  the 
cities  for  use  by  those  who  want  draft  horscs  with  a  good,  long, 
snappy,  ground-covering  stride  and  at  the  same  time  possessing  style 
and  action.  Our  native  mares  of  draft  character  bred  to  Clydesdale 
stallions  have  produced  many  excellent  animáis. 

The  distribution  of  the  Clvdcsdale  in  tbis  country  is  widespread 
tluoughout  the  northern  half;  the  breed  is  seldom  found,  however, 
in  the  South.  It  has  found  tbe  most  favor  in  Iowa,  Illinois,  Wisconsin, 
Minnesota,  North  Dakota,  and  Indiana. 

The  American  Clydesdale  Assoeiation  was  organized  in  1879  and 
operatcd  under  that  ñame  unlil  1934,  when  it  beeame  known  as  the 
Clydesdale  Breeders  Assoeiation  of  the  United  States.  Up  to  Decem- 
ber  31 ,  1939,  these  assoc iations  had  issued  21  vohmies  of  the  American 
Clydesdale  Studbook.    It  is  understood  that  tluve  additional  volumes 


animáis  had  been  registered.  The  business  of  tbe  soeiety  is  handled 
by  its  secrctary.  Margare t.  Coridan,  840  Exehange  Avenue,  Union 
Stock  Yards,  Chicago,  III. 


Tbe  Shire  (figs.  8  and  9)  originated  and  was  developed  in  England 
and  today  is  bred  in  all  sections  of  that  country.  The  real  origin 
of  this  breed  is  more  or  less  specidative.  It  is  known  that  this  type 
of  draft  horse  existed  in  England  in  early  times.  It  is  probable  that 
the  early  Shire  was  of  very  mLxed  breeding,  but  at  the  presen t  time 
the  Shire  is  bred  very  puré.  In  1878  the  Shire  horse  breeders  of 
England  were  organized  under  the  ñame  of  the  English  Cart  Horse 
Soeiety.  In  1884  the  ñame  was  changed  to  the  Shire  Horse  Soeiety. 
Jn  addition  to  the  registraron  of  horses,  the  soeiety  holds  an  annual 
show  and  sale  in  London,  and  also  awards  niedals  and  prizes  at  the 
leading  agricidtural  shows  in  England  and  at  some  of  the  fairs  and 
expositions  in  the  United  States. 

Shires  were  imported  into  this  country  a  good  many  years  ago. 
George  E.  Brown,  in  vohune  1  of  the  American  Shire  Horse  Stud- 
book, states  that  in  18f)3  a  Mr.  Strickland  imported  a  stallion  direct 
from  England  to  Aurora,  111.,  where  the  horse  was  known  as  John 
Bull.  Volume  1  of  this  studbook  shows  the  registration  of  a  small 
numberof  stallions  imported  in  1880,  and  these  importations  increased 
lint il  in  1887  more  than  400  Shires  were  imported. 

The  Shire  is  a  massive  horse,  with  a  wide,  deep,  and  long  body, 
and  is  equalcd  in  weight  only  by  the  Belgian.  Shire  stallions  in  fair 
condition  weighing  2,000  ]>ounds  or  over  are  comparatively  common. 
They  are  less  compact,  or  more  rangy,  than  the  Belgian,  and  in  height 
will  average  taller  than  any  other  draft  breed.  Stallions  standing 
17  hands  or  more  in  height  are  very  common;  in  fact,  the  average 
height  of  maturo  Shire  stallions  in  this  country  is  cióse  to  17  hands. 
Mature  Shire  mares  will  average  about  16#  hands  in  height  and  will. 
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in  fair  condition,  average  about  1,800  pounds  in  weight.  Heavy  bone 
and  feather  are  characteristic  of  this  breed.  In  temperanient  the 
Shirc  is  probably  more  lymphatic  than  any  of  our  other  breeds,  and 
therefore  less  active  than  is  desired  by  many.  The  common  colors 
are  bay  and  brown,  with  white  markings,  although  blacks,  grays, 
ehestnuts,  and  roans  are  occasionally  seen. 

This  breed  has  been  criticized  for  lack  of  quality  and  refínement  in 
general,  a  sluggish  temperament,  the  abundance  of  feather,  and  the 
large  amount  of  white,  but  breeders  have  shown  marked  progresa  in 


Fia  ubi  8.  — Bhire  stallion. 


OVercoming  these  objeetions  during  the  last  lew  years.  From  the 
standpoint  of  many  users  in  the  United  States  the  abundant  feather 
is  objrctionable,  owing  to  tlu*  difliculty  of  kcvping  the  Icjís  elcun. 

Although  so  me  Shires  and  Clydesdales  are  so  similar  as  to  render 
it  diffieult  at  times  to  distinguish  the  one  from  the  other,  the  two 
types  are  really  very  distinct.  The  Shire  is  inore  massive,  heavier 
bodied,  throughout,  and  the  feather  or  long  hair  on  the  legs  is  more 
abundant  and  coarser  than  that  of  the  Clydesdale. 

The  distribution  of  the  Shire  throughout  the  northern  half  of  this 
country  is  widespread,  but  like  the  Clydesdale,  it  is  seldom  found  in 
the  Southern  States.  This  breed  has  niet  with  the  most  favor  in  the 
Central  West,  ])artieularly  in  Illinois,  lowa,  and  South  Dakota;  it 
is  also  popular  on  the  Pacific  coast.  A  great  many  of  our  best  market 
geldings  possess  some  Shire  blood;  and  where  lieight  as  well  as  bone 
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uiul  substanco  is  dosirod,  it  can  he  derived  from  Shiro  blood  with 
groa  te  r  eertainty  than  from  othor  broods. 

The  American  Shiro  Horsc  Association  was  organized  in  1885  and 
has  issued  14  volamos  of  its  studbook.  l'p  to  Docomber  31,  1939, 
21,712  animáis  liad  been  rogisterod  by  the  association.  Tho  secretary 
is  E.  F.  Fox,  319  East  Fourth  Street,  Dos  Moinos,  Iowa. 

SUFFOLK 


The  nativo  homo  of  tho  SuíTolk  brood  is  Suffolk  County,  in  oastorn 
England,  and  tho  production  of  tho  brood  in  that  eountry  is  confinod 
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alinost  ontiroly  to  SuíTolk  antl  adjoining  countios.  Somo  authorities 
beliovo  tho  Suffolk  originated  about  A.  D.  1700  and  that  nossibly  it 
is  a  doscondant  of  Normandy  horso  stock.  However,  the  broed's 
foundation  is  usually  traeed  back  to  a  prolific  chostnut-eolored  stallion, 
known  as  the  Crisp  Horso,  who  was  foaled  in  Sussox  in  1768  and  is 
croditod  with  boing  tho  progenitor  ol*  all  stoc  k  rogisterod  in  tho  English 
and  American  studbooks  for  Suffolk  horses.  Throughout  its  rela- 
tivoly  long  history  the  Suffolk  has  been  bred  puro,  and  as  a  consi - 
quenco  tho  type  íias  gonerallv  bren  ko|)t  quite  uniform.  Moreover, 
the  Suffolk  has  not  been  bred  for  the  heavy  draft  work  of  the  city  but 
largely  for  tho  farm,  and  for  this  purpoao  it  ranks  high  among  tho 
farmers  of  oastorn  England,  who  considor  it  capable  of  doing  a  largo 
amount  of  labor  on  a  small  quantity  of  feod  and  for  longor  periods  than 
other  draftors.  Tho  brood  is  usod  moro  exclusivelv  for  farm  work 
than  are  anv  othor  of  tho  draft  broods. 
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In  size  the  Suffolk  (figs.  10  and  II)  is  smallrr  than  otilar  draftns; 
;iikI  though  oecasionally  a  mal  un*  si n II ion  in  fnir  condit  ion  may  weigh 
2,000  pounds,  such  a  weight  is  not  charactcristic  of  thc  breed.  Con- 
sidcring  thcir  size,  the  Suffolks  have  deep  and  wide  bodies,  and  thc 
ribs  llave  a  pronounced  spring,  giving  the  body  a  round  and  fuü 
appearancc.    Tin»  croup  is  straight,  thc  sloping  croup  being  seldom 

seen  in  this  breed.  The  quartcra  aro  round  and  well  muscled.  Tin* 
legs  are  shorl  and  are  particularly  freo  from  long  luiir  or  feather,  and 
thc  bone  has  thc  appearancc  of  being  small  as  compared  with  thc  size 
of  the  body.    The  «olor  is  always  chestnut,  varying  from  light  (o 


FlGÜBl  10. — SulFolk  stallion. 


dark.  The  SufFolk  is  active,  has  a  good  disposition,  and  is  rated  as 
an  easy  keeper. 

The  distinguishing  eharaeleristies  of  this  hreed  may  he  said  lo  he 
thc  invariable  chestnut  color,  with  little  if  any  white;  theirsmooth 
rotund  form;  and  thc  clean-honed  leg,  devoid  of  thc  feather  charac- 
tcristic of  thc  otber  two  British  draft  breeds. 

In  former  years  Suííolks  were  criticizcd  by  somc  Ainericans  for 
their  lack  of  scale  and  for  being  too  light  in  bonc  for  the  size  of  the 
body.  Of  these  faults  thc  lack  of  body  size  is  gencrally  not  so  impor- 
tant  a  factor  now  owing  to  present-day  tendencies  to  produce  somc- 
what  lighter  and  handier  horses  for  farmwork  purposes.  Also  it  is  the 
opinión  of  some  Suííolk  owners  that,  on  account  of  general  cleanness 
oí  leg,  the  smallness  of  bone  is  probably  more  apparent  than  real. 

Suffolks  were  first  imported  into  tliis  country  in  the  early  eightics 
and  have  becn  imported  since  then  in  small  numbers,  possibly  becausc 
of  lack  of  size  as  compared  with  other  draft  breeds.  Another  reason 
that  no  more  have  becn  imported  has  probably  been  that  thcy  have 


lü 


KAKMEHS"   HTLLET1N  Gil) 


not  been  bred  in  vory  largo  numbors  in  England,  boing  eoníinod  to  a 
limitad  arca,  and  tho  homo  dcmand  of  tho  farmers  has  boen  sufficiont 
lo  take  caro  of  most  of  tho  animáis  producod;  furthormoro,  buyors  in 
Othercoun  trios  have  purchased  a  good  many  at  pricos  abovc  thosc 
Americana  would  pay. 

The  SuíTolks  in  Ibis  eountrv  aro  found  in  small  numbors  in  a  num- 
bor  of  States,  bul  havo  novor  gainod  anv  strong  foothold,  and  eonse- 


quently  thcir  adaptability  to  our  oonditions  can  soarcely  bo  judged. 
The  stallions  havo  boen  crossod  to  somc  oxtont  on  maros  in  this  coun- 
try,  but  tho  domand  for  extremo  sizo  has  proventod  such  crossing 
from  boing  carriod  on  sufhcicntly  to  judge  of  its  valúe,  except  in  a 
small  way. 

Tho  American  SuíFolk  Horsc  Assooiatiou  has  issuod  fivo  vohimos  <>f 
tho  Suffolk  Horso  Studbook,  and  to  Deeomber31,  1939,  2,120  animáis 
liad  beon  rogistorod.    Tho  secrotary  is  J.  G.  Truman,  Bushncll,  111. 


r<>r  süIp  hy  tlu»  Sujiorinlpnrlrni  "l  Ooi*tim««nts.  Wanlllngton,  !>.<'.  Privr  ~>  cení* 
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TIME  OF  ISSUANCE  AND  SCOPE  OF  OCTOBER  CROP  REPORTS. 

A  report  showing  ttic  condition  of  the  cot  ton  croj)  on  September  25  will  lie  issued  liy  the  Bureau  of  Crop 
Estimates  of  the  Department  of  Agriculture  on  Friday,  October  2.  at  12  noon  (enstern  time),  the  data 
announced  for  the  Census  Uureau's  report  of  cotton  ginned.  An  act  of  Congress  requires  that  the  condi- 
tion reports  of  tho  collón  crop  shall  be  issued  on  the  same  day  in  Octoher  each  year  as  the  first  ginners' 
report  of  actual  cotton  ginned.  This  will  be  the  last  regular  cotton  condition  report  of  the  season.  Tho 
estímate  oí  total  production  will  be  made  in  December. 

On  Wednesday,  October  7,  at  2.15  p.  m.  (eastern  time),  there  will  be  issued  a  crop  summary,  as  follows: 
Condition,  either  on  October  1  or  at  time  oí  harvest.  ofeorn,  buckwheat.  potatoes,  tobáceo,  flaxseed,  apples, 
rice;  yield  per  acre,  total  production  (preliminary  estímate  I,  and  quality  of  spring  whcat,  outs.  and  barley. 

A  supplemental  report  will  be  issued.  giving  a  general  review  oí  the  crop  situalion  as  of  October  1,  which 
will  inelude  the  following  crops:  Condition,  either  on  October  1  or  at  time  of  harvest,  oí  eloverseed,  swoet 
potatoes,  grapes,  pears,  cranberries,  oranges,  lemons.  silgar  cañe,  sorghum,  sugar  beets,  peanuts;  production, 
compared  with  a  íull  crop  (by  percentages).  oí  alfalfa  seed,  raillet,  kafir  corn,  tomatoes,  cabbages,  oníons, 
beans.  homp,  broom  corn:  average  yield  per  acre  añil  quality  of  hops. 


GENERAL  REVIEW  OF  CROP  CONDITIONS,  SEPTEMBER  1,  1914. 

The  month  of  August  was  gcncrallv  favorable  for  crops  in  the 
Southern  States  and  unfavorable  in  the  Northern  States.  Importan t 
losses  are  shown  in  corn  and  spring  vheat,  and  wonderful  improve- 
ment  shown  in  cotton.  Tho  net  result  is  a  slight  decline,  the  com- 
posite  condition  of  all  crops  September  1  being  2.1  per  cent  below 
60G30°-Buil.  620-14  1 
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the  10-year  September  1  average,  vhereas  the  August  1  condition 
was  2  per  cent  below  the  August  1  10-year  average.  Prospects  are 
for  crop  yields  areraging  4.9  per  cent  better  than  last  year,  which 
was  a  poor  crop  year. 

The  Crop  Reporting  Board  of  the  Bureau  of  Crop  Estimates  makes 
the  following  estimates  from  reporte  of  i  te  correspondente  and  agente: 

Tablk  1 .  —Ettimated  condition  and  acreage  of  speáfkd  crops:  Total  for  the  United  State». 


"W inter  wheat. 
8prtng  wheat.. 


Corn. 
Oats. 


Barloy  

Rye  

Buckwheat  

Whito  potatoes. 
Sweet  potatoes. 


Tobacco  

Flax  

Kioe  

Hay  (tiunc) . 

Cotton  

Apples  


Crop. 


I 


Condition  in  percentaje  oí  normal. 


Bept.  1, 
1914. 


Sept.  1, 
1913. 


Sopt.  1, 
10-y.  av. 


»08.0 


»  75.3 


71.7 
'75.8 

1  82.4 


87.1 
75.8 
81.8 

71.4 
72.9 
88.9 


i  Condition  at  time  oí  harvest. 


«  78.0 
61.9 


«5.1 
'  74.0 

»  73.4 


75.4 
69.9 
81.  4 

74.5 
74.9 
88.0 


*  «8.  2 
47.7 


i  7Ü.6 


79.4 
'  79.1 

1  80.2 

"  S5.  4 
78.0 
85.2 

S0.« 
80.4 
88.7 


»  73.4 
53.  «i 


Acreage,  1914. 


; 

Aiig.  1,  Per  cent 
1914.     ,  ofl913. 


75.5 


74.8 
79.4 

85.3 


88.8 
79.0 
75.5 

6«.5 
82.  1 
87.0 
Hñ.  7 
«76.4 
B1.3 


Acres. 


111.6 
97.3 

106.4 
99.3 

100.0 


100.4 
99.1 
98.9 

101.  i 
94.9 

94.9 
84.  1 
85.2 
08.9 
98.7 


35,387,000 
17,990,000 
53.377,000 
105,0«7,000 
38,38:1,000 

7,528,000 
2,533,000 

796.000 
3.708,000 

593,000 

1.151,000 
1,927, 000 
704,800 
48.  400, 000 
36, 960,000 


s  Condition  25th  oí  precoding  month. 


Table  2.—Estimated  yields  indicated  by  tíie  condition  of  specijied  rrops  on  Sept.  7.  1914, 
final  yields  in  preecdiny  year$,for  comparüon,  and  Jar m  prive  Sept.  1,  1914:  Total  for 
the  Únited  States. 


Crop. 


W  inter  whoat. 
Spring  wheat. 

All  wheat  

Corn  

Oats  


Yield  per  acre. 


Total  product  ion  fin  miUion1?  of 
bushels). 


Farm  price  .Sept.  t. 


1914< 


1914  » 


Buah. 

*  19. 1 
12.2 
10.8 
24.9 
29.  1 


1909-1913 
average. 


Btsh. 
15.6 
13.3 
14.7 
25.9 
30.6 


26.3 

24.3 

Uve  

»  16.8 

16. 1 

Huck  wheat  

21.5 

20.5 

While  potatoes  

98. 0 

97. 1 

Swe3t  potatoes  

93.0 

92.7 

729.0 

815.1 

8.0 

7.8 

34.5 

33.3 

Bay  (tame)  ...tons.. 

»  1.42 

1.34 

Sep- 
omber 
íoro- 
cast. 

August 
forecast. 

1913, 
final. 

1909-1913 
average, 

«675 

«675 

523 

441 

221 

236 

2« 

245 

896 

911 

763 

686 

2,598 

2,634 

2,447 

2,708 

1,116 

1,153 

1,122 

1,131 

200 

203 

178 

182 

«43 

«43 

41 

35 

17 

17 

14 

17 

371 

370 

332 

357 

56 

60 

59 

58 

862 

791 

954 

906 

15 

17 

18 

20 

24 

24 

26 

24 

«69 

69 

64 

66 

220 

210 

145 

176 

1914 


1913 


Interpreted  from  condition  reports. 


«  PreJiminary  estímate. 


Cents.  '  Cent* 


1909-1913 


93.  i 

81.5 
42.3 

52  5 
75.4 
79.8 
74.9 
92.7 


139.3 


39.3 

55.2 
63.0 
70.0 
75.3 


127.8 


111.91  Hl.  W  f  12.6M 
*H8.6  ¡   «75.2         »  72.4 


«  Average  Aog.  15. 


Cent*. 


87.7 
71.2 
39. 1 

59.5 
71.4 
74.0 
79.7 


167.4 
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Table  3. — Growing  condition  of  specified  crops  Sept.  1,  expresscd  in  percentages  of 
their  10-year  average  (not  the  normal)  on  Sept.  1.  and  Ote  improvement  (+)  or  decline 
(-)  during  August:  Total  for  the  United  States. 


Crop. 


Condi-  ¡ 
tion  in  | 

Ver-  August. 

age, 
8ept.i. 


Peoches'   Uü.O 

Appli's  1  1 1 5. 5 

Cranberries   115.3 

Cantaloupesi. ..  108.1 


Cí  rapes  

Kafir  corn. 

Col  ton  

nay  


Watcrmelons « . 

Lemons  

Alfalfa»  

Pea  ra  

J'roomcorn  


+  2.2 


107.  S 
107.2 
106.3 
106.0 

105.8 
105.6 
105.2 
105.0 
104.1 


io.  h  : 


+  0.2 


5.3 
4. 1 


Crop. 


Mület  

Sugar  boets. 

líarlcv  , 

Buckwheat. 


>i 


Toma  toes. 
Pota toes . . 


Onlons. . 


Condi- 
tion in 
percent- 

age  of 
10-year 

aver- 

Chance 
during 
August. 

age, 
Sept.  1. 

103.4 
103.0 
102.  7 
102.0 

+2.6 
-0.4 
-1.2 
+2.3 

101.5 
'  101.4 
1  101.1 

100.2 

-0.7 
+  4.3 
-0.7 
+  1.1  ■ 

!»7. 5 
97.2 
97.1 
97.0 

i 
i 

+  4.0 
+  2.1 
+  1.9 
+3.6 

Crop. 


Borghum  

Liria  tx>ans..." 
Clover  seed.... 
Sweet  potatocs 

Oats  

Sugar cañe  

Flax  

Corn  

Spring  wheat.. 

Tobacco  

Ilemp  

Hops  


Condi- 
tion in 
percent- 
aje of 
10-year 
aver- 
age. 
Sept.  1. 


ChangG 
during 
August. 


97.0 
Ufl.» 

un.  5 

96.0 

+  5.6 
+  6.0 

+  H.7 

05.  8 
91.8 
90.7 
00.3 

-  2.3 
+  6.  5 

-  8.7 

-  1.0 

*>.  8 
88. 6 
88.5 
88.  5 

-  5.5 
+  7.0 
+  6.3 

—  11.5 

'  Production  corapared  with  full  crop. 

Table  A.—Combincd  condition  of  all  crop%  (100  =  average),  and  change  during  August, 

by  States. 


Stale. 


Com- 
I  bine<l 
1  condi- 
tfon 
(per 
cent). 


Maine  

New  Uampshirc 

Vermont  

Massachusetts.. . 
Rhode  Island... 

Connecticut... 
New  York.... 
New  Jersev... 
Pennsylvania. 

Delaware  

Mary  latid  


1 


Virginia  

West  Virginia.. 
North  Carolina. 
South  Carolina. 
Oeorgia  


IOS.  8 
108.0 
«6.  S 
111.2 
106.0 

108.8 
103. 7 
106.7 
103.2 
105.7 
110.2 

^5.6 
S6.  1 
101. 1 
99.0 
103.  3 
100.0 


'  'ltang»í. 


-0.3 
-  ó. tí 
-  l.f, 
+  4.9 
+  10.2 


h 
1- 

+ 


5.3 
0.3 
2.6 
1.7 
0.5 
1.6 


7.1 
1.3 
1.5 
3.2 
5. 1 
1.7 


State. 


Ohio  

Indiana  

Illinois  

Miel  ligan  

Wisconsin  

Minnesota  

Iowa  

Missouri.  

North  Dakota 
South  Dakota 
N obras ka  

K  ansas  

Kentucky  

Tennessee  

Alabama  , 

Mississippi  

Louisiana  


Com- 
bine*! 
condi- 
tion 
(per 
cent). 


Change. 


9fi.  2  I 

86.3  | 

81.6  ' 

10*. 1  1 

101.8  ' 

91.0 
97.3 
80.8 
9*  .  9 
05.  4 
90.7 

US.7 
90.4 
94.3 
OH.  3 
9*.  9 
9ti.2 


0. 1 

O.fi 
2.3 

-  1.2 

-  5.5 

-  3.4 

-  7.4 
-8.2 

-  8.5 
+  14 

-  5.9 

-  4.2 
+  11. 1 

+  10.2 
+  4.0 

+  3.2 
+  3.9 


Com- 

bined 

State. 

condi- 
líon 

Change. 

(per 

cení). 

104.8 

+ 

15.5 

102.3 

+ 

9.0 

0*2. 5 

+ 

0.0 

Montana  

91.5 

4.6 

Wyoming  

90.5 

+ 

0.6 

Colorado  

New  México  

10!».  5 

_ 

5.7 

111.3 

1.7 

Arizona  

07.7 

3.3 

OS.  7 

6.  5 

Nevada  

118.0 

+  14.  1 

Idaho  

05.0 

5. 1 

Washington 

102.  4 

0.8 

Oregon  

94.2 

0.  4 

California  

108.5 

+ 

0.1 

Cnib>d  States. 

97.9 

0.1 

COTTON  CONDITION  AUGUST  25,  1914,  WITH  COMPARISON. 

The  Crop  Reporting  Board  of  the  Burean  of  Crop  Estima  tes  esti- 
mates,  from  tho  reports  of  the  corresponden ts  and  agents,  that  the 
condition  of  the  cotton  crop  on  August  25  was  78  per  cent  of  a  normal, 
as  compared  with  76.4  on  July  25,  1914,  68.2  on  August  25,  1913, 
74. 8  on  August  25,  1912,  and  73.4,  the  average  on  August  25  of  the 
past  10  years. 
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Taüi.l  5.—  (XndUioii  cf  !hr  eofU.n  crop  cnd/arm  prire,  by  States. 


Siatc. 


Virginia  

North  Carolina  

Snutli  Carolina  

Oon-Ma  

Florida  

Alai  jama  

MissLssippi  

l,ouisiana  

Texas  

Arkansas  

Tcnncssoo  

Missouri  

OVfahoina  

California  

rnii«!  States 


Ahí:.  Julv 
J.V1ÍH4.  2".,  1914. 


S2 
77 
SI 
83 


«5 
79 
75 

76 
72 
80 
9S 


78.0 


SO 
Mi 
79 
82 

m 

SI 
79 
70 
71 
72 

73 
75 
75 
100 


70.  4 


Hit.? 


80 
7H 
77 
76 
SI 

72 
69 
67 
64 
72 

80 
72 
45 
9G 


Aup.  2  i. 


1912 


68.2 


80 

7.5 
73 
70 
73 

75 
70 
74 
76 
77 

76 
78 
84 
95 

74.8 


lü-year 
«ver- 
ano. 


SI 
77 
76 
76 
78 

74 
73 
68 
70 
76 

82 
83 
73 


73.4 


Sept.  1 
1914. 


9  6 
!>.  6 

8.  7 
7.1» 

13.0 

S..r> 

9.  1 
10.0 

8. 3 
10.0 

10.1 

8.0 
8.8 


S.7 


Aug.  1, 
1914. 


12. 2 
12 .1 
12.9 
12.  9 
17.0 

12.  8 
12.  5 
12  2 

rio 

11.7 

12.5 
12.1 
12.0 


12.  4 


191.3 


12.  (i 
II  S 
11.7 
11.7 
14.0 

11.6 
12.0 
11.8 
11.9 
11.7 

11.8 
11.5 
11.7 


11. S 


n.i 

11.5 
31.7 
11.4 
14.0 

11.1 
11.5 
11.0 
11.1 
11.2 

11. 1 
9.2 
11.5 


11.3 


Tadlk  ú.—Conditívn  of  thc  cottun  crop  monthly  and  thc  cstimatcd  y  ield  per  acre  for  the 

past  10  y  cara. 


TOTAL  FOR  TilE  UNITED  STATES. 


Year. 


1913. . 
1912.. 
11111.. 
1910. 
1900. . 

1908. 
1907. 
1906. 
1905. 
1904. 


Averapo,  190-1-13. 


May  25. 

June  25. 

July  25. 

Auc.  25. 

Scpt.  25. 

Yiekl  per 
acre. 

Lhs.Hnt. 

79.1 

81.8 

79.6 

6K.2 

64.1 

182.0 

7S.9 

SO  .  4 

76.5 

74.8 

69.6 

190.9 

S7.K 

KS.2 

sy.  i 

73.  2 

71.  1 

207.7 

82.0 

80.  7 

75.5 

72. 1 

65.  9 

170.7 

81.  1 

74.0 

71.9 

63.7 

58.5 

154.3 

79.7 

81.2 

83.0 

76.1 

69.7 

194.0 

70.5 

72.0 

75. 0 

72. 7 

67.7 

178.3 

84.6 

83.3 

82.9 

77.3 

71.6 

202.5 

77.2 

77.0 

74.9 

72.1 

71.2 

186.1 

83.0 

88.0 

91.6 

84. 1 

75.8 

204.9 

80.4 

80.7 

80.0 

73.4 

CS.  5 

187.2 

TREND  OF  PRICES  OF  FARM  PRODUCTS. 

Thc  Icvcl  of  priecs  paid  producers  of  the  United  States  for  tho 
principal  crops  decreased  about  2.7  per  cent  during  August;  in  tho 
past  0  years  thc  pricc  level  lias  decrensed  during  August  2.4  per  cent. 

On  September  1  thc  índex  iigure  of  crop  priecs  was  about  3.7  per 
cent  higher  than  a  year  ugo,  2.7  per  cent  higher  than  2  years  ago,  and 
.3.9  per  cent  higher  than  the  average  of  thc  past  6  years  on  Septem- 
ber  1. 

The  lcvel  of  priecs  paid  to  producers  of  the  United  States  for  meat 
animáis  inereased  3.0  per  cent  during  the  month  from  July  15  to 
August  15.  This  compares  with  an  average  adwuicc  from  July  15 
to  August  15  in  the  past  four  years  of  0.S  per  cent. 
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On  August  15  tho  average  (weighted)  price  of  mcat  animáis — 
hogs,  cattle,  shcep,  and  ehickcns — was  $7.63  per  100  pounds,  which 
compares  with  $7.20  a  vear  ago,  $6.56  two  years  ago,  $5.87  three  years 
ago,  and  $6.67  fonr  years  ago  on  August  15. 

A  tabulation  of  pnces  is  shown  on  pages  32  and  33. 


SUGAR-BEET  PROSPECTS. 

The  condition  of  sugar  beets  Septembcr  1  was  02.5  per  cent  of  a 
normal.  This  forecasts  a  yield  per  aere  of  about  10.4  tons.  The 
actual  outturn  will  likely  be  above  or  below  this  amount  according 
as  conditions  at  harvest  ure  better  or  worse  than  usual.  A  yield  of 
10.4  tons  on  tho  estimated  planted  acreage,  520,600  acres,  amounts 
to  5,414,000  tons,  or  52,000  tons  more  than  werc  indicated  by  thc 
condition  of  the  growing  beets  on  August  1.  But  there  is  usually 
some  abandonment  of  acreage,  the  average  in  recent  years  being  10 
per  cent.  Assuming  an  average  abandonment  of  10  per  cent,  there 
would  result  about  4,873,000  tons  of  sugar  beets.  The  production 
in  1913  was  5,659,000  tons,  which  produced  1,466,802,000  pounds  of 
sugar. 

FLORIDA  AND  CALIFORNIA  CROP  REPORT. 

Tabú:  7 .—Crop  conditions  in  Florida  and  California. 


Crop. 


O  rangos  

Lemans  

Limes  

Orapofmil  

I'eai'hos,  production 

Peaehes,  (iiiality  

Pcars  

Wittermolciu  .  J  

Cant:doiipes  1  

AprK-ots  

Prunos  

Olives  

Almomls  

Walnuts  

Vclvet  beans  

Ora  pos: 

For  wine  

For  misins  

For  tnblo  


Florida. 


Condition  í»ept  1- 


1011    j  1013 


8" 


89 


85 
S7 
75 
NI 


100 

45 
t>8 


71 
Oh 


70 
-,:í 


8.S 


92 


1912 


U5 
91 
70 
SO 


SO 

0M 


Condi- 
ti'»n 

Aur.  1, 
19N. 


87 


86 


California. 


Condition  t'cpt.  1— 

ClHidí- 

lion 

Aur.  1, 

1914 

1913 

1912 

1911. 

89 

76 

87 

8S 

92 

til 

80 

91 

i 

l 

94 

«5 

85 

95 

SO 

84 

73 

85 

84 

95 

82 

80, 

07 

N> 

80 

f>5 

8.5 

77 

74 

70 

80 

73 

87 

78 

80 

85 

84 

55 

81 

83 

84 

/  i 

80 

XI 

89 

80 

87 

93 

90 

75 

85 

91 

91 

80 

87 

'J3 

«  Production  compared  with  a  full  crop. 
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HONEY  PRODÜCTION. 

The  resulte  of  the  first  inquiry  of  the  Bureau  of  Oop  Estimates  on 
honey  production  are  presen ted  in  Table  8.  The  figures  given  are 
based  upon  estimates  received  from  the  buroau's  regular  corps  of 
correspondents  and  from  a  large  special  list  of  bee  keepers.  The 
number  and  character  of  the  reports  received  insure  that  the  figures 
given  fairly  reflect  the  relative  yicld  per  colony  this  year  and  last, 
with  the  one  exception  that  the  fall  flow  this  autumn  may  increase 
somewhat  the  vields  for  1914.  The  returns  were  particularly  full  and 
adequate  from  all  of  the  important  honey-producing  sections. 

The  yield  is  based  on  the  total  honey  surplus  (removed  or  to  be 
removed  from  the  bive)  divided  by  the  number  of  colonies  remaining 
at  the  cióse  of  last  winter. 

The  honey  yield  in  the  white-clover  belt  of  the  central  northern 
States  has  been  very  disappointing,  especially  when  compared  with 
the  abundant  yield  last  year  and  also  with  the  unusually  bright 
prospeets  early  in  the  present  year.  Through  many  portions  of  this 
belt  the  crop  failed  entirely.  The  yields  in  the  more  northern  States, 
where  the  dependence  upon  white  clover  is  not  so  great,  were  fair, 
though  gcnerally  somewhat  under  those  of  last  year. 

The  yields  in  the  important  honey-produeing  regions  of  southern 
California  and  southern  Texas  were  good.  The  alfalfa  yield  in 
Colorado  and  Utah  was  fair,  though  not  equal  to  last  year.  The 
South  Atlantic  and  east  Gulf  States  have  yields  about  the  samo  as 
last  year — near  an  average  crop. 

An  interesting  fact,  developed  by  this  inquiry,  is  that  the  propor- 
tion  of  comb  and  "chunk"  honey  is  decreasing  and  that  the  extracted 
is  increasing.  Tcstimony  from  the  producers  of  bee  keepers'  supplies 
is  corroborative  of  this  finding. 

The  practical  failure  of  honey  production  in  much  of  the  wlrite- 
clover  belt  should  put  bee  keepers  there  on  the  alert  to  supplement 
the  bees'  scanty  fall  stores  with  sirup  to  prevent  winter  loss  from 
starvation,  unless  the  fall  flow  should  prove  uncxpcctcdly  abundant. 
Though  the  cost  of  sugar  is  high,  a  good  colony  of  bees  is  worth  much 
more  than  the  cost  of  furnishing  full  stores  for  the  winter. 

A  special  report  from  Porto  Rico  shows  continued  large  incrcases 
in  the  number  of  colonies  of  bees  in  that  isiand,  which  fact  is  reflected 
in  the  phenomcnal  increase  in  export  of  honey  and  beeswax,  the 
valué  of  wliich  has  increased  from  about  $5,000  to  $100,000  during 
the  past  six  years.  A  good  strong  colony  in  Porto  Rico  is  expected 
to  produce  about  300  pounds  of  honey  a  year,  the  néctar  flow,  largely 
from  flowering  trees,  being  practically  continuous  throughout  the 
year. 
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Tadlk  8. — Honey —  Yield  per  colony  and  proportion  of  crup  in  comb.  extracta  and  ehunh, 

1914.  vith  comparisons. 


State. 


Mato©  

New  Hnmp*hire. 

Vermuul  

Massachusetts.. 
Uhode  Island  


Yteld  per 

colony. 


1014 


1«13 


Conneoticut... 
New  York.... 

New  Jersey  

Pennsylvania . 


Murylund  

Virginia  

West  Virginia.. 
North  Carolina. 
South  Carolina. 


Georgia . 
Florida . . 
Ohio  


Michigan.. 
Wiseonsin . 
Minnesota. 

Iown  

Missouri. . 


North  Dakota. 
South  Dakota. 
Nebraska  

Kansns  

Kentucky  


Tennessee.. 
Alabamu  . . 
Mteibsippi. 
Loulslaiiu.. 
Texas  


Oktahoma . 
Arkansas.. 
Montana. . 
WyomiiiK. 


>\  yomini 
Colorado 


New  México. 

Arizona  

UUh  

Nevada  


Idaho  

Washington. 

Oreton  

California... 


Lb*. 
45 
27 
39  , 
25 
40 

2S 
20 
10 
30  , 
15  i 


30 
30 
25 

35 
25 

30 
42 
17 
14 

12 

37 
45 
35 
20 

5 


Lb*. 
38 
27 
33 
31 
45 

35 
37 
40 
4:, 
21 

40 

38 
20 
25 
25 

30 
50 
50 
til) 
til) 

50 
60 
60 

65 
30 


Form  of  honey  protlucod. 


in  1914.  l^roportions  in  1909. 


<V>rnl>. 


Per  ct. 
SO 


65.9 
66.9 
5 

4S 
47 
25 
65 


69 
87 
57 
45 


28 
11 
66 
52 
42 

56 
41 

36 
56 
32 


United  State*. 


20 

:K> 

25! 
S 

30 
32 
31 
40 

55 

25 
15 
30 
75 
40 

85 

r>3 

50 

50 
55 
45 
75 


50  I 
50  ¡ 
25  ¡ 
40  ' 


31.6 


3Ü  i 

35 
35 

35  ; 
35 

35 
30 
35  . 
75 
60 

50 
70 
70 

75  . 

55 
45 
40 
36 


43 
67 
49 

31 
34 
49 
'i 
! 

36 
25 


Eítract. 


Per  ct. 
15 


2H.  1 
32.4 
95 

47 
50 
75 
29 


22 
12 
38 
30 


33 
88 
32 
36 
56 

43 

58 
«3 
42 
38 


22 
42 

28 
33 

23 
41 
26 
100 
51 

17 

15 


Clmnk.  Comb. 


Per  ct. 


Pera. 
80 


Per  ct. 
20 


6 

0.7 
0 

3 
0 
6 


70 
86 
10 

58 
60 
65 
74 


1 

ó 

25 


39 
1 

a 

12 

2 

1 
1 
1 

2 
30 


1 

15 
5 
18 

46 
25 
25 
0 
45 

47 

60 


92 
67 

31 
6 
17 


s 
30 

61 

91 
M 


0 

3 

s 
o 


90 

93 


43 


54 
15 
68 
«2 

53 

69 
2« 
52 
65 
41 


65 
61 
7S 
50 

26  . 

39 

43 


40 
15 


5  I 
70  ¡ 

I 

37 
10 
■• 


Perct. 
0 


28.8 

12 

90 


38 
35 
21 


21 


15 
84 
29 
25 
46 

30 
71 
48 
34 
35 


30 
38 
19 
27 

19 

32 
27 


1  40 


15 

5 


95 
28 

61 
90 
100 


47 
46 
64 
18 


51 
54 
31 
79 


2 
n 

2 


40.6  41.7 


42.1  i  16,2 


67 
59 
5' 


30 
41 
3x 
79 


46.5 


34.9 


i.a 

2 


9 

2 
0 

5 


0 

o 


36 


31 
1 
3 

13 
1 

1 

l 
o 
1 

24 


■  > 
1 

3 
23 

55 
29 
30 


59 

45 
80 


0 

•-' 

.' 
<< 


:■; 
II 
I 
] 


18.6 


The  receipts  of  butter  and  eggs  at  live  primary  inarkots,  as  reported 
to  the  Bureau  of  Crop  Estimates,  for  August,  1914,  were:  Butter, 
12,613,611  pounds;  eggs,  319,873  cases.  The  average  receipts  for 
August  during  the  five  years  1910-1914  were:  Butter,  13,569,915 
pounds;  eggs,  299,375  cases. 
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CONFERENCE  ON  THE  COTTON  MARKETING  SITUATION. 


líy  Charles  J.  Hrand.  Citúf.  Office  of  Markets. 

The  proper  marketing  of  the  cotton  crop,  an  unsolved  problem 
even  in  times  of  peace,  has  bcen  macle  infinitcly  more  difficult  and 
almost  impossibto  by  the  war  in  Europe.  Thegravity  of  thesituation, 
due  to  the  interruptinn  of  the  export  business,  not  only  to  the  cotton 
industry,  but  also  to  the  whole  business  structure  of  the  country,  led 
Seeretary  of  the  Treasury  McAdoo  to  eall  a  confcrence  to  advise  with 
him  as  to  remedia!  measures  that  might  be  taken.  About  1 50  pcrsons, 
represen tati ve  of  all  of  the  interests  in  the  cotton  trade,  were  in 
attendance  at  the  meetings  at  the  Pan  American  Building  on  August 
24  and  25,  1914. 

Recen  tly  in  normal  years  about  two-thirds  of  the  crop  has  gone 
abroad.  The  valué  of  this  export  has  amounted  to  from  §500,000,000 
to  $600,000,000  per  year.  Last  year  it  approximated  the  latter 
figure,  about  8,700,000  bales  of  our  14,000,000-bale  crop  going  into 
foreign  commerce,  whilc  roughly  5,300,000  bales  were  used  at  lióme. 
Of  the  quantity  exported  something  less  than  7,000,000  bales  went  to 
the  countries  now  in  a  state  of  war.  England,  with  takings  of  about 
3,500,000  bales,  is,  of  course  our  greatest  customer.  Germany  directly 
imports  considcrably  less  than  half  that  cmantity  and  ranks  second. 

The  problem  so  far  as  tho  United  States  is  concerned  is  further 
complicatcd  by  the  Indian  and  othor  crups,  totaling  betvveon  7,000,000 
and  8,000,000  bales,  many  of  which  are  without  their  usual  market, 
thus  neccssarily  adding  to  the  pressure  <  n  the  price  of  an  international 
crop  liko  cotton. 

The  disturbed  and  panickyspirit  that  appearedto  someextentduring 
tlie  íirst  day  of  the  confcrence  disappeared  on  the  second.  This 
change  lias  been  roílectod  in  the  country  at  large,  not  so  much  becausc 
of  tho  things  specifically  accomplislied  by  the  meetíng,  as  on  account 
of  tlie  ch  aring  away  of  a  multitude  of  rather  impractical  and  impru- 
dent  ex])edients  tliat  liad  boen  suggested  and  championed  by  various 
individuáis  and  interests  as  remedies.  It  is  rather  characteristic  of 
American  business  to  lay  to  and  do  things  as  soon  as  it  is  clear  what 
can  be  done  under  a  given  set  of  conditions. 

Many  estimules  have  boen  made  as  to  tli6  surplus  of  our  crop  that 
must  be  taken  care  of  un  til  better  conditions  prevail.  Tlie  general 
opinión  of  the  representatives  of  the  producing,  banking,  manufactur- 
insr,  ano!  other  interests  at  tho  conferenco  indicated  that  a  volumo  of 
from  4,000,000  to  5,000,000  bales  would  havo  to  be  provided  for  in 
so  me  way. 

Tt  is  estiniatod  that  of  the  143,000,000  spindlos  in  tlie  world,  50,000,- 
000  aro  in  countries  that  are  at  peace;  32,000,000  of  these  aro  in 
the  United  States  and  18,000,000  in  other  countries.  As  there  aro 
0,000,000  spindles  in  India  working  almost  wholly  on  coarse  goods, 
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and  over  2,000,000  in  Japan,  there  remain  only  í 0,000,000  outsido  of 
thosc  thrce  eountries. 

Sonic  American  milis  are  elosing  down,  others  are  working  only  part 
time,  or  wilh  reduced  forcé.  They  are  buying  naturally  rathor  on  a 
hand-to-moutli  basis.  Spinncrs,  oxeept  in  tJie  distinctly  standard  lines, 
fcel  that  they  must  have  orders  in  hand  to  justify  manufacture.  The 
probh  ni  tlicn  froni  thc  standpoint  of  any  help  thc  milis  can  givo  is  to 
get  orders.  No  eífort  should  be  spared  in  this  direction.  Tlie  De- 
partment of  Commerce  is  hdping  so  far  as  lies  witJiin  its  authority  in 
opening  up  new  foreign  markets,  but  prívate  initiativo  must  not  wait 
for  too  mueh  govcrnment  help  in  such  a  situation. 

If  the  quantity  to  be  c arrice!  over  until  next  year  is  to  be  roduced  to 
a  mínimum,  American  milis  must  increase  their  production  to  at  least 
full  capacity  of  present  spindles.  Japan,  with  a  total  spindloago  only 
about  200,000  greater  than  that  of  Georgia,  is  r?ported  as  working 
overtime.  In  the  interruption  of  thc  movement  of  goods  in  the  regu- 
lar channels  of  trade,  in  common  with  all  neutrals,  the  United  States 
has  suíTercd  seriously  and  manufacturera  and  sales  agencies  have  nat 
yet  bcen  able  to  open  up  new  markets.  Furthermore,  many  cases  are 
reported  in  which  orders  cven  from  otlier  eountries  on  thc  American 
continent  have  been  caneeled.  The  closcly  intcrminglod  commercial 
relaticns  that  exist  are  well  shown  by  the  fact  that  tlic  cancellation  of 
European  orders  for  coppcr  from  Bolivia  have  brought  about  the  can- 
cellation of  orders  for  coi  ton  goods  from  certain  American  milis, 
resulting  in  at  least  ono  case  in  a  complete  shutdown. 

A  considerable  part  of  the  discussion  during  the  conference  had 
for  its  object  the  obtaining  for  State  banks  which  are  not  under  tho 
control  of  the  Comptrollcr  of  tho  Currencv  of  the  same  privileges  as 
aro  accorded  to  National  banks.  The  Secretan-  of  thc  Treasury 
made  it  perfectlv  clear  thafc  there  is  no  legislation  under  which  such 
action  could  be  taken,  cven  if  it  were  considered  desirable.  Howe\er, 
it  was  pointed  out  that  State  banks  would  not  be  without  relief  on 
this  account  as  they  are  largclv  customers  of  National  banks  which 
would  be  in  a  position  to  accept  their  paper. 

So  far  as  warchousing  facilities  are  eoncerned,  the  discussion  at 
the  conference  develo  ped  the  general  lack  of  adcijuatc  facilities  for 
protecting  the  cotton  crop.  Certain  of  the  States,  notably  Georgia, 
are  rather  well  supplicd,  but  there  naturally  exists  no  organization 
through  whose  instrumentality  there  can  be  brought  about  the  com- 
plete utilization  of  the  warehouses  that  we  have.  The  opinión 
appeared  to  prevail  among  many  in  attendance  at  the  conference 
that  thc  passage  of  the  warehouse  legislation  pending  in  Congress 
might  assist  somewhat  in  a  moro  efficient  utilization  of  present  spacc. 

Thero  is  a  general  absence  of  public  bonded  warehouses  throughout 
the  cotton  belt  because  of  the  unusual  number  of  defalcations  and 
malfeasances  that  have  oceurred  in  the  cotton-warehouse  business. 
60030o-  Bull.  620-14  2 
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Bonding  companics  havo  beon  loath  to  extcnd  their  surcty  in  the 
cotton  tradc.  Warehousing  operations  will  be  pronioted  to  the  great- 
est  ex  ten  t  in  those  States  whose  laws  afford  most  adequate  protection 
for  the  surety  companies.  The  prevention  of  fraud  in  the  matter 
of  warehouse  reeeipts  is  more  important  than  the  question  of  the 
character  of  the  warehouse  itself.  As  pointed  out  in  the  confcrence, 
it  not  necessary  that  cotton  be  stored  in  bonded,  brick,  frame,  or 
corrugated-irort  warehouses.  A  floor  which  will  keep  the  cotton  ofT 
the  ground,  a  covering  which  will  keep  oíf  the  rain,  and  a  fence  and 
a  guard  that  will  prevent  theft  are  all  that  are  absolntely  necessary 
in  tho  way  of  buildings,  though  they  do  not  represent  the  most  desir- 
able  degree  of  protection.  But  protection  against  the  fraudulent  use 
of  warehouse  reeeipts  is  absolutely  essential. 

The  confcrence  itself  to  some  ex  ten  t  and  sul>sequent  smallor  con- 
fercnces  have  developcd  the  difllculties  that  are  bound  to  arise  in 
connection  with  the  insuring  of  the  large  quantity  of  cotton  which 
muy  be  held  over.  The  proper  protection  of  say  $200,000,000  worth 
of  cotton  presents  some  dimcult  problems  in  insurance,  especially  in 
connection  with  warehousing.  In  normal  times  G0  per  cent  of  the 
crop  goes  abroad  and  is  covcrcd  by  marino  insurance  from  the  time 
it  is  delrverod  to  the  carrier  at  interior  points  until  it  arrives  atits 
foreign  destination.  This  year  it  seems  likely  that  only  a  small  pcr- 
centage  of  such  protection  will  be  in  effect  at  any  one  time.  Tho 
hazards  are  not  only  those  of  construction,  location,  safeguarding  of 
warehouses,  and  the  like,  but  there  has  always  been  in  times  past  a 
largely  increased  moral  liaza  id  which  arises  especially  when  the  price 
that  may  be  obtained  for  cotton  falls  below  the  insurance  upon  it. 

It  may  be  said  that  both  the  bonding  and  insurance  in  teres  ts  have 
expressed  a  desire  and  willingness  to  lend  all  possible  assistance  com- 
patible with  good  business  policy. 

The  holding  over  of  a  largo  portion  of  this  ycar's  product  consti- 
tuios a  gravo  dangcr  to  future  crops,  which  was  scriously  discussed 
by  some  of  the  speakers  at  tho  confcrence.  It  was  assumcd  that 
there  would  be  a  very  large  reduction  in  acreage  next  year  unless  a 
ccssation  of  hostilities  brought  about  a  spoedy  return  to  normal  con- 
ditions.  It  is  diílicult  to  estímate  the  valuó  of  the  factors  on  which 
such  an  assumption  is  based,  and  it  seems  that  there  should  be  dofinite 
work  in  all  of  the  cotton  States  having  in  mind  positivo  action  toward 
incroasing  tho  production  of  food  and  forage  crops  and  reducing  cot- 
ton acreago  correspondiugly. 

A  subjcct  scarcely  touchcd  upon  at  the  confercnco  is  the  acute 
situation  that  prevails  in  tho  cotton-secd  trade.  Interior  points  at 
which  prices  of  from  $18  to  $24  per  ton  prevailed  at  this  timo  last 
year  are  quoted  at  the  present  time  anywhere  from  $4  to  $12  below 
last  ycar's  prices. 
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The  fertilizer  interests  of  the  eountry,  wlúch  have  a  very  acute 
interest  in  thc  marketing  of  the  cotton  crop  on  account  of  the  fact 
that  they  advance  froni  S60,000,000  to  $75,000,000  worth  of  fertilizer 
a  year  to  help  make  the  crop,  wero  representad  at  the  conference. 
Their  general  position  necessarily  favorecí  action  looking  toward  at 
least  reasonable  reeognition  by  the  Treasury  Department  of  commer- 
cial  paper  based  on  cotton. 

In  addition  to  Secretary  McAdoo,  Secretary  Ilouston,  Postmastcr 
General  Burleson,  and  the  whole  membership  of  the  Federal  Reservo 
Board  were  present  at  the  conference.  Certain  of  Secretary  McAdoo's 
stateinents  in  connection  with  the  matter  are  of  such  importante 
they  are  quoted  hcrewith: 

Among  the  oligible  securities  to  be  used  as  a  basis  for  the  issue  of  currency,  I  have 
decided  to  aocopt  from  National  banks,  through  their  respective  National  Currency 
Associations.  note;?,  secured  by  warehouse  receipt?,  for  cotton  or  tobáceo,  and  having 
not  more  than  four  months  to  run.  at  75  per  cent  of  their  face  valué.  The  banks  and 
the  assets  of  all  banks  belonging  to  the  currency  association  will  be  jointly  and  sever- 
ally  Hable  to  the  United  States  for  the  redemption  of  such  additional  circulation  and 
a  Iíími  will  extend  to  and  cover  the  assets  of  all  banks  belonging  to  the  association  and 
to  the  securities  deposited  by  the  banks  with  the  association,  pursuant  to  the  provi- 
Rions  of  law.  but  each  bank  composing  such  association  will  be  Hable  only  in  propor- 
tion  that  ite  capital  and  surplus  bear  to  the  aggregate  capital  and  surplus  of  all  such 
banks. 

This  plan  ought  to  enablo  the  farmero  to  pick  and  market  the  cotton  crop  if  the 
bankers,  mcrchants.  and  cotton  manufacturero  will  eooperate  with  each  other  and 
with  the  farmero,  and  will  avail  oí  ihe  reUef  offered  by  the  Treasury  witlrin  reasonable 
limits.  Such  cooperation  is  earnestly  urged  upon  all  theee  interests.  The  farmer 
can  not  expect  as  high  a  price  for  cotton  this  year  because  of  the  European  war,  yet 
he  should  uot  be  torced  to  sacrifico  his  crop.  The  banker  and  tho  mcrchant  should 
not  exact  oxeessive  raten  of  iuterest.  and  tho  manufacturero  should  replenish  their 
stocks  as  much  as  post>ible  and  pay  reasonable  priees  for  tlie  product.  If  this  is  done, 
and  it  can  be  done  if  every  one  dLsplays  a  helpful  spirit.  a  normal  condition  can  be 
restored  and  there  ought  to  be  no  serious  diílieulty  in  taking  caro  of  the  cot  ton  problem. 

This  is  a  time  when  thc  entiro  eountry  expeets  that  purely  selfinh  interests  shall  be 
subordinated  to  the  common  good;  that  undue  advantago  shall  not  be  taken  oí  the 
neceaúlies  oí  each  other.  I  am  happy  to  say  tluit  tliis  spirit  seemed  to  anímate  those 
who  attonded  thc  ao-called  cottwn  conference  held  al  my  tequest  in  Washington  on 
August  21  and  25. 

Since  the  law  leaves  it  entirely  in  thc  discretion  of  the  Secretary  of  the  Treasury  to 
issue  or  not  U>  imae  the  currency  to  which  I  havo  reíerred,  I  «hall  notheBitate  to  rcíuno 
it  ií  I  am  convinced  that  il  will  be  used  mcruly  í<>r  speculative  purposca  instoad  oí  for 
the  operatiou  of  Iiarvesting  and  cariying  tho  crop  until  a  reasonable  market  can  be 
found  and  for  the  needs  of  legitímate  business. 

It  is  not  my  purpose  to  prescribe  the  cliaraeter  of  warehouses  in  which  cotton  and 
tobáceo  may  be  stored.  Tho  banks  will  be  relied  upon  to  see  that  warehouse  receipta 
issued  by  responsible  warehousemen  or  warehouse  companies  alone  are  accepted,  and 
that  the  cotton  and  tobáceo  stored  in  such  warehouses  is  covered  by  adequate  fire 
insuranco  and  is  protected  against  injury  by  the  elemente. 

In  order  to  obtain  such  currency  the  following  things  should  be  observed  by  banks 
applying  therefor: 

1.  Not  Ie&j  than  10  National  banks  in  any  given  territory,  each  having  an  unim- 
paired  capital  and  surplus  of  not  lean  than  20  per  cent,  desiriug  Biich  currency  shall 
form  a  National  currency  association,  with  an  aggregate  capital  and  surplus  of  not 
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less  than  $5,000,000,  as  rcquircd  by  the  act.  Full  particirlars  and  blank  forme  for  thia 
purposo  may  be  had  upon  application  to  the  Comptroller  oí  the  rurrency,  Wash- 
ington, D.  ('. 

2.  Any  National  eurreney  association  formed  in  aeeordance  with  law  will  receive 
the  approval  of  tho  Seeretary  of  the  Treasury.  Already  37  such  associations  have  been 
organized  in  the  various  States. 

3.  Under  the  law  the  Seeretary  of  the  Treasury  may  accept  as  security  for  curreney — 

(a)  Bonds  of  any  State  or  of  any  city,  town,  county,  or  other  legally  constituted 
municipality  or  district  in  the  United  States  which  has  been  in  existenee  for  a  period 
of  10  years  and  which,  for  a  period  of  10  years  previous  to  such  deposit  as  security,  has 
not  deíaulted  in  the  paymcnt  of  auy  part  of  either  principal  or  interest  of  any  funded 
debt  authorized  to  be  contracted  by  it,  and  whose  net  funded  indcbtedness  does  not 
cxceed  10  per  cent  of  the  valuation  of  its  taxable  property,  to  be  ascertained  by  the 
last  prcceding  valuation  of  property  for  the  asscssnient  of  taxes. 

(b)  Any  securítics,  including  commercial  paper,  approved  by  the  Seeretary  of  the 
Treasury,  hold  by  a  national  bank  and  made  available  through  a  National  curreney 
association  under  the  direction  and  eontrol  of  the  Seeretary  of  the  Treasury,  at  not 
exeeeding  75  per  cent  of  the  cash  valué  of  such  securities  or  commercial  paper. 

(v)  No  National  bank  shall  be  permitted  to  issue  circulating  notes  based  on  commer- 
cial paper  alono  in  exeess  of  30  per  cent  of  its  unimpaired  capital  and  surplus. 

4.  Tho  total  amount  of  curreney  issuable  to  any  bank,  including  its  circulating 
notes  issued  against  United  States  bonds,  shall  not  be  more  than  125  per  cent  of  ita 
unimpaired  capital  and  surplus. 

5.  Each  bank  or  curreney  association  recciving  curreney  must  maintain  in  tho  Treas- 
ury at  Washington  a  redemption  fund  in  gold  of  at  least  5  per  cent.  Tho  Seeretary 
of  iho  Treasury  may,  at  any  time,  require  such.  additional  deposits  in  gold  as,  in  his 
judgment,  may  be  suflicient  for  Üie  redemption  of  sueh  notes. 

By  reason  of  a  nnanimous  vote  of  the  con  fe  ron  ce  Seeretary  McAdoo 
nppointed  a  committee  to  formtilato  a  report  and  su^gestions  to 
him  with  renard  to  the  matters  considerad  at  the  conference.  A  few 
of  the  more  important  featnres  of  the  coinmittee's  report  wcre  as 
follows: 

That  it  is  the  sense  of  the  committee  that  eotton,  tobáceo,  and  naval  stores  should 
be  markeícd  as  deliberately  as  possible  until  they  ean  again  be  exported  in  normal 
quantity  and  that  when  properly  conditioned  should  be  warehoused  with  responsible 
concems,  that.  ihey  should  be  protected  against  weather  dainago,  and  be  properly 
insured  against  losa  or  damage  by  ñre. 

That  warehouse  reeeipts  for  these  commodities  are  proper  eollateral  for  loans  by 
banks,  and  should  be  so  aecepted,  with  such  limitations  as  to  margin,  inspection,  and 
valuation  as  conservativo  bankera  may  eaeh  in  their  diseretion  see  fit  to  impose. 

That  the  average  market  valué  of  middling  eotton  for  the  past  six  years  has  been  in 
exeess  of  12  cents  per  pound,  that  the  committee  is  informed  that.  the  cost  of  producing 
cot  ton  averages  throughout  the  United  States  about  9J  cents  a  pound,  that  it  is  a  rule 
of  eeonomies  that  the  production  of  s  tapie  commodities  will  decrease  if  they  continué 
unsalablo  at  less  than  the  cost  of  production  plus  a  rcasonable  profit.  That  eotton 
does  not  deteriórate  when  properly  warehoused,  and  is  as  good  20  years  after  it  is  picked 
as  when  it  is  first  gathered;  that  it  ean  therefore  be  carried  over  until  the  restoration  of 
normal  business  eonditions  cnables  the  world's  consumption  to  absorb  it.  The  com- 
mittee is  therefore  of  the  opinión  that  every  effort  should  be  made  to  assist  the  pro- 
dueers  to  hold  their  eotton  for  a  priee  that  will  minimizo  their  losa  as  f ar  as  possible 
until  sueh  time  as  the  ehannels  of  foreign  tra de  shall  be  reopened.  That  loans  upon 
eotton  made  upon  a  basis  of  8  cents  per  pound  for  middling,  lesa  such  margin  as  the 
lender  shall  eonsider  neeessary,  will  afford  reasonablo  prntection  to  bankers  and 
will  greatly  facilitate  the  financing  of  our  most  important  export  erop  in  the  present 
emergeney. 
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That  in  suggesting  8  cents  per  pound  for  middling  cotton  as  a  basis  for  loans,  it  is 
not  the  purpose  of  the  committee  to  convey  the  idea  that  that  figure  represen ts  in  their 
opinión  the  intrinsic  valué  of  cotton,  but  that  it  is  sufficient  in  their  judgmcnt  to  meet 
the  roquiremonts  of  the  situation,  and  enable  the  farmer  to  markeí  his  cotton  in  an 
orderly  and  delibérate  manner. 

That  in  the  case  of  tobáceo  and  naval  stores  the  committee  is  informed  that  when 
these  commodities  are  properly  conditioned,  stored,  and  insured,  they  are  practically 
nonperishable,  and  that  the  committee  therefore  recommends  that  warehouse  reeeipta 
for  tobáceo  and  naval  stores  be  accepted  as  security  for  loans  on  a  basis  that  has  due 
reference  to  their  market  valué  less  such  allowancc  as  the  lenders  shall  consider  rea- 
sonable  in  view  of  the  present  suspensión  of  the  export  demand. 

Your  committee  recommends  that  notes  having  not  longer  than  four  months  to  run, 
when  seoured  by  proper  warchouse  receipts  for  the  aforesaid  rommodities,  ])roperly 
insured,  be  accepted  for  rediscount  by  the  Federal  reserve  banks,  when  organized, 
and  that  they  also  be  approved  by  the  National  curreney  asaociations  as  security  for 
additional  circulation  to  the  National  banks  under  the  provisions  of  the  Aldrich- 
Vreeland  Act,  a»  amended  by  the  Federal  reserve  act. 

That  a  eubcommiitee  be  aj>pointed  by  you  for  the  purpose  of  conferring  with  the 
Treasury  Department  and  the  banking  interests  with  a  view  of  carrying  into  effect  the 
recommendations  herein  made. 

A  suggestion  by  Mr.  AV.  G.  P.  Harding,  of  the  Federal  Reserve 
Board,  found  considerable  favor  and  was  submitted  to  the  Secretary 
of  the  Treasury  as  a  reeommendation  to  be  followed  in  towns  served 
wholly  or  chicíly  by  State  banks.  This  was  to  the  effect  that  respon- 
sible  wurehousing  íirnis  or  oorporations  be  ícquested  to  issue  their 
notos  as  trustees  to  parties  storing  cotton,  tobáceo,  or  naval  stores, 
with  a  maturity  of  not  lonirer  than  four  months,  setting  forth  on  their 
face  that  they  are  sectircd  by  a  pledge  of  the  conimodity  stored  and 
ccrtifying  that  the  conimodity  is  properly  insured  for  the  protection 
of  the  holders  of  the  notes.    A  draft  of  such  a  note  is  shown  hercwith: 

[l'ace  oínoto.J 


$20.00.  No.  2409. 

Warrant  Warüholsk  ('ompany, 
Cotlontown,  Ala.,  Scptcmber  1 ,  191.',. 
On  or  boíore  four  months  I  promise  to  pay  to  the  <  nkr  of  mysolf 

TWENTY  POLLAllS 

At  the  Farmers'  State  Bank  of  Cottontown,  Aíabama,  'vith  interest  from  dale 

;it.  <»  |nr  trnt  pvr  unmtm,  !iu\         p!i><l^<-d  ;'s  nrcurit  y  ¡"'  r  >hif¡  Tinto,  umi  oqunlly 

and  ratably  for  two  additional  notes  of  same  tenor  and  date  for  $10  eaeh,  one  bale 
of  cotton  of  the  grade  and  weight  certified  by  the  Warrant  Warehouse  (ompany. 
Said  Warrant  Warehouse  ('ompany  i*  herobvennsiiiuted  trusteo  for  the bcneíit  of 
the  holders  of  the  obligations  against  this  bale  of  cotton  and  is  authorized  and 
empowered  atany  time  after  tlic  maturity  of  this  note  to  sell  said  cotton  at  public 
or  prívate  sale,  and  to  apply  the  procecds  to  the  liquidation  oí  tlris  and  the  other 
notes  therebv  seoured,  aecounting  to  me  for  the  balance,  if  any,  after  all  charges 
arepa  id.  If  beforethe  maturity  of  this  note,  the  valué  of  cotton  nliould  decline,  the 
trustee  is  authorized  to  cali  for  additional  seciuity,  and  in  event  of  noneonipli- 
ance,  this  obligation  shall  be  held  to  be  immediately  due  and  payable,  and  au- 
thority  is  given  for  the  immediate  sale  of  the  cotton. 

Warrant  Warehouse  ('ompany  hereby  certifica  that  it  has  receivod  as  security 
for  this  note  one  bale  of  cotton  marked  "JJ,"  weight  506  pound»,  prado  middling. 

Warrant  Warehouse  (  ompany, 
  Presiden t. 
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These  notes  when  practicable  should  hear  a  statcment  on  their 
reverse  sido  showing  that  they  are  receivable  by  tbe  banks  at  their 
face  valué  for  dcbts  in  tho  town  wbere  tbe  warehouso  is  located. 
They  may  also  show  that  they  are  receivable  by  merchante  and  other 
business  men  whose  ñames  appear  on  tbe  reverse  side  in  payment  of 
obliga tions  or  for  goods  purchased. 

[Reverse  side  oí  note.J 


TIúh  note  íh  receivable  at  itn  face  valué  in  payment 
of  obligations  dúo  ua. 

Farmfks'  Statf.  Bank. 
Bank  or  Commercb. 
Pkoi'I.iíh'  Uank. 
And  i.s  receivable  at  its  face  valué  in  payment  of 
obligaüona  and  all  purehaweH  oí  goods  by  the  follow- 
ing  merchants: 

John  Smith  &  Compavy. 
Petkr  Brown  A  Company. 
p'akmkus'  Fkutiuzkk  COMI'ANY, 

MlIM»LKTO\   ScPPI.Y  CoMPANY. 


These  notes  are  not  in  any  case  to  be  regarded  as  a  circulation 
médium,  but  are  to  be  beld  by  tbe  banks  as  loans  which  can  be 
negotiated  by  them  with  National  banks,  whicb  can  in  turn  plcdge 
them  with  the  Xational  curreney  associations  estabüsbed  under  the 
National  banking  laws  as  security  for  additionaí  curreney  or  for 
discount  to  the  Federal  reservo  banks  when  these  have  perfected 
their  organizations. 

It  is  reported  that  growers  are  bei ng  discouraged  by  market  con- 
ditions  from  pioking  the  crup  alrcady  made  on  the  plante.  They 
hesitate  to  add  to  the  accrued  production  cost  an  additionaí  charge 
of  about  SI 5  per  bale  for  picking,  ginning,  and  wrapping. 

High-grado  early  season  cotton,  picked  before  unfavorable  weather 
has  had  an  opportunity  to  injure  it,  commands  the  cream  of  the 
market  at  any  time,  and  especially  so  in  times  likc  tho  present. 
Henee,  if  cotton  is  to  be  picked  at  all  the  early  season  part  of  the 
crop  is  the  one  to  gather.  It  is  always  worth  from  1  to  even  4  or  5 
cents  per  pound  more  than  the  low  grades  of  the  late  season.  The 
diíTerential  in  price  this  year  will  probably  be  greater  than  in  normal 
years.  If  we  wait  and  fill  our  warchouses  later  with  low-grade  staple 
there  is  danger  of  a  furtber  depression  of  the  market. 

Growers  and  others  proposing  to  warchouse  cotton  would  do  weli 
to  put  in  storage  a  reasonable  proportion  of  early  pickings.  Those 
who  feel  unable  to  bear  the  additionaí  cost  of  ginning  and  baling 
sliould  store  as  much  cotton  in  the  seed  (without  gimúng)  on  tho 
farm  in  such  buildings  as  furnish  reasonable  protection.  Seed  cot- 
ton to  be  stored  in  this  manner  should  be  picked  as  dry  as  possible 
and  af  ter  the  dew  is  gone,  in  order  to  lessen  the  danger  of  heating. 
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Middling  cotton,  which  on  Jury  27  found  ready  sale  at  bctter  than 
13  cents  per  pound,  is  now  selliiig  at  between  7  and  8  cents.  This 
bare  fact  is  a  suffícicnt  cali  upon  every  interest,  especially  in  the 
cotton  States,  to  take  such  steps  as  will  assist  toward  the  delibérate 
and  propcr  marketing  of  the  crop.  However,  the  question  is  of 
National  and  not  sectional  importanco. 


THE  HOG  SUPPLY. 

The  number  of  stock  hogs  in  the  United  States  on  September  1  is 
estimated  by  the  Bureau  of  Crop  Estimates  of  the  Department  of 
Agriculture  as  100.8  per  cent  of  the  number  in  the  country  a  year  ago. 
A  year  ago,  however,  the  number  was  relativoly  short.  Therefore 
the  present  supply  may  be  regarded  as  bclow  a  normal  supply,  but 
the  downward  tendency  of  numbers  appears  to  ha  ve  been  chccked. 

The  decline,  as  compared  with  a  year  ago,  is  almost  entircly  in  the 
five  States  of  Minnesota,  Iowa,  South  Dakota,  Nebraska,  and  Kan- 
sas.    Nearly  all  other  States  ha  ve  the  same  or  more  than  a  year  ago. 

The  condition  as  to  health  and  quality  of  hogs  is  estimated  as 
somewhat  higher  than  oither  of  Üie  past  two  ycars,  although  sliglitly 
bclow  tlio  avcrage  of  the  past  10  ycars. 

Detailed  estimates,  by  States,  are  shown  on  page  28. 


THE  APPLE  CROP. 

The  condition  of  the  apple  crop  on  September  1  in  the  United 
States  is  estimated  at  01.9  per  cent  of  normal,  compared  with  a  10- 
ycar  averago  of  53.6  per  cent.  This  condition  is  interpretcd  as  forer 
casting  a  total  production  of  abont  220,000,000  bushels.  The  fore- 
cast  on  August  1  was  210,000,000  bushels.  These  estimates  are  based 
upon  a  reported  total  production  of  145,000,000  bushels  in  1909  by 
the  United  States  Census,  and  taking  into  account  changes  in  condi- 
tion since  then.  Such  statements  of  total  production  of  applcs 
should  not  be  confounded  with  estimates  of  * 'commercial ry  crop, 
which  last  year  was  only  about  40  por  cent  of  the  total  agricultural 
production. 

Comparative  statistics  of  production  and  prices,  by  States,  are  given 
on  pages  29  and  30. 


The  average  yield  per  acre  of  wheat  in  the  United  States  during  the 
five  years  1909-1913  was  14.7  bushels,  which  was  3.6  bushels  per  acre 
above  the  average  reported  for  1866-1870.  This  apparont  increaso 
in  average  .yield,  applied  to  the  acreage  of  wheat  in  1914,  equals 
192,000,000  bushels. 
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THE  1914  CROPS  OF  ENGLAND  AND  WALES. 

According  to  tho  prcliminary  estímate  of  thc  British  Board  of  Agri- 
culture  and  Fisheries,  the  área  and  production  of  cereals,  pulse,  and 
potatoes  in  England  and  Wales  in  1914,  as  compared  with  the  final 
data  for  1013,  are  as  follows: 


Arca  and  production  of  certain  crops  in  England  and  Wales,  1914. 


Crop. 

Area  (acres). 

Produc  t  ion  (Winchcslcr 
busnels). 

1914 

1913 

1914 

1913 

Deans  

l,N43.tX)0 
],  536,000 
1.937,000 
299,  00t) 
171,000 
470,000 

1,  702,000 
1,559.000 
1, 975. 000 

26s,  ooo 

164.000 
442.000. 

60, 40fi.000 
50,  t¡6S,  000 
75.094,000 
8, 912, 000 
3.590.000 
107,520,000 

54,812,000 
52, 177,000 
77. 39."».  000 
7.54*.  000 
3.  4X0.000 
10S,Otí7,000 

As  estimated  by  the  same  authority,  the  number  of  live  stock  in 
England  and  Wales  on  June  4,  1914,  as  compared  with  that  on  the 
corresponding  date  of  the  preceding  three  years,  was  as  below: 

Number  of  specijied  kinds  of  Uve  stock  in  England  and  Wales. 


1914 

1913 

1912 

5.  S42.  000 

i\o53,o¡>o 

2.497,000 

v.m 

5,SSO,000 
17.457,000 
2,510,000 

5.  71 7.000 
17.  130.000 
2, 102,000 

5,914,000 
19.331.000 
2,(01,000 

MARKETING  THE  APPLE  CROP. 

By  Clárente  W.  Moomaw,  Specialist  in  Coupcratice  Organization.  Office  of  Marieta. 

According  to  investigations  conducted  by  tho  U.  S.  Department  of 
Agriculture,  it  is  estimated  that  the  commercial  applo  crop  of  1914 
will  be  much  largor  than  that  of  last  year,  but  not  so  great  by  soveral 
million  barréis  as  in  1912.  Presen t  indications  aro  that  the  problem 
of  distribution  will  bc.rather  complex,  owing  to  the  hcavy  yield  and 
uncertain  conditions  resulting  from  the  European  war. 

The  United  Kingdom  and  tho  Continent  in  tho  past  have  taken 
only  a  small  perecntage  of  American  apples,  less  than  2,000,000  barréis 
annually  from  thc  United  States,  and  little  more  from  Canadá,  but 
the  influence  of  t  lioso  markets  upon  p  rices  of  tho  better  grades  of 
market  aj)ples  has  been  potent.  It  is  dosirable  that  growers  and 
shippers  optimistically  prepare  for  disposal  of  Europe's  usual  portion 
in  other  ways,  and  relieve  their  minds  of  any  idea  that  the  prosont 
prosperity  of  the  apple  industry  is  dependent  upon  opon  markets 
across  the  Atlantic. 

The  chief  effect  of  the  war  upon  the  apple  market  is  a  feeling  of 
uneasiness  among  dealers  who  have  been  aecustomed  to  buy  for 
export,  or  for  distribution  at  homo  through  the  winter.  Another 
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factor  is  the  influence  upon  crodit,  which  makes  it  more  difficult  for 
growers  and  shippers  to  fmance  the  deal. 

Ocean  transportation  has  been  seriously  crippled,  but  latest 
announcements  of  stearaship  companies  indicate  that  fairly  regular 
schedules  will  be  maintained  between  America  and  the  United  King- 
dom.  However,  granting  that  transportation  can  be  satisfactorily 
arrangod,  America  can  not  expect  Europe  to  draw  her  usual  portion. 
It  will  hardly  be  possible  to  reach  Germany,  and  oven  where  markcts 
are  open,  the  demand  for  applos  will  be  groatly  curtailed  owing  to  the 
fact  that  fruit  is  somowhat  of  a  luxury,  and  consequently  its  sale 
is  seriously  affected  in  hard  times. 

The  conclusión  is  that  America  must  either  consume  her  apples  or 
find  new  markets  for  the  surplus.  It  should  be  remombered  that  the 
home  markets,  which  always  have  consumed  practically  the  entire 
crop,  are  still  open,  and  that  with  judicious  handling  from  orchard  to 
consumer  the  demand  can  be  stimulated  and  the  crop  marketed  with 
relativo  success  to  all,  even  granting  Europe  does  not  draw  a  single 
package.  It  would  appear  that  simple  confidence  and  good  sense 
are  required  for  solving  the  problem  of  distribution. 

As  to  just  what  constituios  judicious  handling,  the  Office  of  Markets, 
in  answering  inquines  from  various  parts  of  the  country,strongly  urges: 

First,  that  growers  pick  and  handle  the  fruit  in  such  condition  as 
to  insure  it  against  deterioration. 

Second,  that  growers,  associations,  and  operators  who  use  the 
barrel  as  a  container  adopt  the  standard  barrel  and  uniformly  grado 
and  pack  the  crfop  in  compüance  with  the  standards  of  the  Sulzer 
law,  branding  their  packages  accordingly. 

Third,  that  all  inferior  grades  be  eliminated  from  the  green-fruit 
markets,  and  diverted  as  far  as  possible  to  eider  milis,  canneries,  and 
evaporators. 

Fourth,  that  only  long-keeping,  standard-packed  varieties  be 
placed  in  cold  storage. 

Fifth,  that  a  special  effort  be  made  to  fully  supply  small  towns  by 
direct  sales,  for  the  purposo  of  securing  equitáble  distribution  and 
avoiding  the  congestión  of  large  markets. 

Sixth,  that  all  growers,  operators,  dealers,  and  associations  early 
reconcile  themselves  to  the  conditions,  and  arrive  at  an  estímate  of 
true  valúes  in  order  to  assure  quick  movement  of  the  crop  from  pro- 
ducer  to  consumer. 

In  explanation,  it  is  suggested  that  growers  should  not  attempt  to 
harvest  the  crop  at  one  picking,  but  rather  should  glean  the  trees  for 
only  such  fruit  as  is  ready  to  come  off,  repeating  the  process  unjtil 
the  crop  has  been  picked  in  uniform  condition.  The  advantage  is 
that  the  shipping  period  may  begin  earlier  and  last  longer,  thereby 
securing  greater  time  for  eífecting  distribution.  Furthermore,  ií  all 
the  fruit  is  harvested  at  the  same  time,  it  is  to  be  romembered  that 
60630°-Bull.  620-14  3 
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shipraents  represent  extreme  stages  of  maturity,  ranging  from  ripe 
to  green  in  the  same  package,  and  that  frequcntly  toward  thc  end 
of  the  season  over-ripe  condition  of  a  portiou  of  thc  crop  resulte  from 
failurc  to  take  oflf  first  only  what  is  in  condition  for  marketing. 

Careful  handling  from  orchard  to  cars  is  necessary  to  prevent  de- 
terioration.  It  is  not  diíRcult  to  understand  why  a  lot  of  fruit  does 
not  arrive  in  the  market  in  prime  condition  if  it  is  picked  and  pilcd 
on  the  ground  in  the  hot  sun,  placed  in  packages  in  a  heated  condi- 
tion, and  finally  hauled  "without  cover  and  springs  over  rough  roads. 
With  proper  facilities,  applcs  picked  to-day  should  not  be  packed 
until  to-morrow.  For  this  purpose  shelter  should  be  provided  in 
order  that  the  fruit  may  be  packed  in  a  cool,  dry  condition.  Growers 
who  have  no  packing  sheds  should  either  build  such  or  arrange  to 
use  their  barn  floors.  The  wagons  should  be  equipped  with  springs, 
and  cover  provided  for  protection  from  the  elemente. 

In  preparing  the  fruit  for  shipment,  it  is  desirablo  that  both  tlie 
optional  and  mandatory  laws  be  observed;  íirst,  for  the  sake  of 
avoiding  trouble,  and  second,  for  the  good  effect  such  observance 
will  have  in  establishing  confidence  in  the  markete  among  dealers  and 
consumers. 

Ilefcrcnce  has  bcen  mado  to  tlio  Sulzer  law,  with  the  tonos  of  which 
it  is  supposed  thc  majority  of  growers  and  shippers  are  familiar. 
Those  who  grade,  pack,  and  brand  their  barréis  in  accordance  with 
its  provisions  should  be  more  successful  in  making  quick  and  satis- 
factory  sales  than  otherwise.  Wlien  apples  are  pacfed  in  a  standard 
barrel  as  established  by  section  1  of  the  Sulzer  law,  and  aro  plainly 
and  conspicuously  marked  as  containing  one  barrel  of  apples  of  one 
of  thc  standard  grades  described  in  soction  2,  such  a  statomont,  if 
truc,  would  constituto  a  satisfactory  complianco  witli  tlic  net-weight 
amendment  to  tlie  Food  and  Drugs  Act.  Otherwise  the  package,  if 
intended  for  interstatc  commerce.  must  be  marked  to  comply  with  the 
net-weight  amendment  to  show  the  quantity  of  the  contente,  either 
by  weight  or  by  dry  moasurc  or  by  numerical  count.  A  statcment  of 
numerical  count  must  be  qualified  by  tho  size  of  the  apples  expressed 
as  the  average  diameter  in  inches  to  be  a  statement  of  quantity. 

Indications  are  that  inferior  grades  will  meet  with  a  very  poor 
demand,  and  that  it  will  be  more  profitable  to  keep  these  grades  at 
honie,  or  for  delivery  to  by-product  plante.  Such  grades  will  not  only 
move  very  slowly,  but  unde'r  the  circumstances  of  a  large  yield  would 
undoubtedly  interiore  with  profitable  disposition  of  tho  better  grades. 

It  has  becn  a  custom  in  some  States  to  sliip  a  large  portion  of  tho 
crop  in  bulk.  Such  fruit,  as  a  rule,  is  handled  as  an  "  orchard  run" 
without  rospect  to  grades.  Those  who  ship  in  bulk  should  exercise 
especial  care  tliis  yoar  to  oliminatc  such  stock  as  is  likely  to  aífect 
results  for  really  good  fruit. 
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Thoso  experienced  in  handling  apples  vcry  well  rcmomber  tho 
ruinous  effect  of  overripe  low  grades  in  years  whon  the  yield  is  heavy. 
It  is  to  bo  remembcred  that  under  the  circumstances  little  profit 
accrucs  to  any  one  from  such  fruit,  but  that  disaster  frequontly 
rcsults  by  congesting  tho  markets  with  stocks  that  are  not  sufficicntly 
good  oven  to  justify  the  expense  of  handling.  The  elimination  of 
inferior  grades  from  the  green-fruit  markets  is  very  imperativo  this 
y  car  for  successful  disposition  of  tho  commercial  crop,  and  it  is  desir- 
ablo  that  all  parties  to  the  deal  strictly  adhere  to  this  principie. 

For  tho  beneflt  of  those  who  may  not  be  disposed  to  exercise 
especial  caro  in  preparing  tho  fruit  for  market  on  the  grounds  that  it 
will  not  be  worth  while,  it  is  suggested  that  under  conditions  prevail- 
üig  at  this  time  the  differenco  between  proper  and  improper  handling 
will  probably  be  the  differenco  between  success  and  failuro. 

Wliat  will  more  largcly  aífect  tho  situation  than  anything  clso  aro 
opening  prices  in  the  primary  markets.  If  the  growers  and  operators 
hold  for  arbitrarily  high  prices,  the  crop  will  not  pass  rcadily  into 
consumption,  and  before  conditions  could  be  adj usted  congestión 
would  undoubtedly  oceur  throughout  the  channels  of  trade,  with  dis- 
astrous  rcsults  to  all  concerned.  Both  in  the  primary  and  secondary 
markets  the  fruit  should  be  offered  at  prices  that  will  assure  early 
trading  and  a  quick  movement,  so  as  to  avoid  abnormal  accumulation 
at  sliipping  point  and  in  tho  market.  Such  accumulation  not  only 
causes  a  depression  in  valúes,  bul,  due  to  delay,  ovor-ripe  condition 
frequently  arises  and  tho  trado  ñnds  itself  dealing  in  partially  decayeil 
fruit  at  ruinous  prices. 

Owing  to  geographical  location,  somo  important  apple-producing 
States  have  the  natural  advantage  of  an  early  season.  It  would  be 
folly  for  such  States  not  to  proíit  by  that  advantage.  It  is  possiblo  for 
growers  so  situated  to  leave  their  crop  on  the  trees  until  the  period  of 
greatest  movement,  and  frequently  in  years  past  they  have  suffered 
great  loss  by  doing  so.  The  southern  States  of  the  apple  belt  should 
begin  early  and  market  the  greatest  portion  possible  prior  to  the 
period  of  greatest  movement,  and  thereby  avoid  competition  with  tho 
producing  áreas  of  the  northern  belt.  On  the  other  hand,  States 
that  go  to  market  latest  should  be  in  no  hurry  to  rush  the  markets 
during  the  period  of  greatest  movement.  In  brief,  the  crop  should  be 
distributed  throughout  the  longest  time  possible,  cold  and  dry  storages 
being  judiciously  utilized  for  conservation. 

Regarding  the  suggestion  that  only  long-keeping  standard-grado 
varieties  be  placed  in  cold  storage,  it  is  explained  that  prices  which 
are  likely  to  rule  in  the  early  winter  will  hardly  justify  accumulated 
charges  on  short-keeping  and  low-grade  varieties.  Dry-storage 
apples  from  the  North  and  Northwest  are  likely  to  limit  the  sale  of 
cold-storage  fruit  until  midwinter.  At  no  time  is  it  profitablo  to 
cold  store  inferior  grades,  and  especially  is  this  true  in  times  of 
bountiful  production. 
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Small  towns  outside  of  the  apple  belt  are  often  poorly  supplied, 
even  in  large  crop  years.  Growers  of  the  Middle  West  have  taken 
advantage  of  this  condition  by  going  to  such  towns  with  cara  of  apples 
and  selling  on  the  track.  In  order  to  succeed  with  this  method  the 
shippers  should  know  conditions  of  supply  and  demand  in  the  town 
selected,  ascertain  the  railway  and  township  regulations  controlling 
track  sales,  and  precede  delivery  of  the  car  with  judicious  advertising. 
The  mayor  can  give  information  as  to  whether  or  not  a  license  is  required, 
and  the  railway  agent  as  to  whether  or  not  track  sales  are  allowed. 

With  reference  to  the  exportation  of  apples,  especial  care  is  urged 
withrespect  toEurope.  Itis  shown  to  what  a  limited  extent,  e-ven  in  nor- 
mal times,  thatContinentdrawsnpon  America  foritsfmitrequirements. 
ITnder  present  conditions  it  will  be  very  easy  to  o\er-supply  these  mar- 
kets,  and  it  is  to  be  remembered  ocean  freight  rates  have  substantially 
increased.  Exporters  are  advised  carefully  to  watch  the  movement 
and  assure  themselves  of  steamer  space  and  a  demand  on  the  othor 
sido  before  consigning  fruit  to  countries  directly  affccted  by  the  war. 

Inquirios  have  been  received  at  the  Office  of  Markets  regarding 
Latin  America  as  an  outlot  for  apples.  The  demand  for  this  fruit  has 
steadily  increased,  notwithstanding  poor  transportation  facilities  and 
high  ocean  freight  rates.  South  America  has  been  supplied  chieíly 
through  the  médium  of  English  dealers,  a  few  shipments  being  made 
direct  or  via  the  United  Kingdom.  If  arrangements  could  be  made 
for  direct  transportation  at  reasonable  rates,  it  is  suggested  that  sub- 
stantial  sales  in  Latin  America  would  develop  as  a  possibility  for 
improving  distribu  tion  of  the  crop. 

The  Department  of  Commerce  has  expressed  a  desire  to  aid  in  every 
practicable  way  with  the  distribution  of  American  apples  in  foreign 
countries,  and  it  is  suggested  that  by  cooperating  with  that  depart- 
ment  export  shippers  can  probably  increase  their  trade  to  an  appre- 
ciable  extent  in  Latin  America  and  the  Orient.  Inquines  should  be 
addressed  to  the  Bureau  of  Foreign  and  Domestic  Commerce.  It  is 
announced  that  if  the  faets  desired  are  not  on  file  in  that  bureau,  the 
Department  of  State  would  be  requested  to  send  the  inquirer  a  list 
of  consular  officors  from  whom  speciíic  information  may  be  secured. 
The  following  publications  regarding  this  subject  may  be  obtained 
at  the  prices  shown  upon  application  to  the  Superintendent  of  Docu- 
ments,  Washington,  D.  C:  Special  Agents'  Series,  No.  62,  30  cents; 
No.  72,  10  cents;  and  No.  81,  25  cents;  Special  Consular  Reports, 
No.  62,  10  cents;  and  Tariíf  Serios  No.  19a,  5  cents.  Remittances 
should  be  in  cash  or  by  money  order.    Stamps  are  not  accepted. 

In  so  far  as  the  apple  grower  is  coneerned,  cooperation  in  distribu- 
tion and  marketing  is  highly  commendod  as  an  economic  system  for 
securing  judicious  handling.  Of  course,  it  would  be  impracticable  for 
growers  to  organizo  upon  the  eve  of  crop  movement,  because  disastor 
would  likely  result  as  the  consequence  of  too  little  timo  for  perfecting 
business  arrangements.    However,  in  communities  whore  cooperativo 


Digitized  by  Google 


THE  AGRICULTURA!.  OUTLOOK. 


21 


packing  and  selling  agencies  aro  opera  ted,  tlio  growers  should  do  all 
possible  to  strengthen  such  exchanges  with  their  patronage  and 
counsel.  The  disloyalty  of  members  is  the  cliief  element  of  failuro 
in  cooperative  circles,  and  apple  growers  are  strongly  urged  to  stand 
by  their  associations  as  the  bost  way  to  solvo  present  and  future 
problems  that  are  common  to  all. 

For  the  benefit  of  those  who  may  not  be  familiar  with  the  Sulzer 
law  the  context  follows: 

Be  it  enacted  by  the  Senate  and  líoitse  of  Represen  tatives  of  the  Unittd  States  of  America 

in  Congress  assembled,  That  the  standard  barrel  for  apples  shall  be  of  the  following 

dimensions  when  measured  without  distention  of  its  parís:  Length  of  stave,  twenty- 

eight  and  ono-half  inches;  diamoter  of  head,  soventeen  and  one-eighth  inches;  dis- 

tance  betw^en  heads,  twenty-six  inches;  circumference  oí  bulge,  sixty-four  inches 

outside  measurements,  reprosenting  as  noarly  as  possible  seven  thousand  and  fifty- 

six  cubic  inches:  Providcd,  That  steel  barréis  containing  the  interior  dimensions  pro- 
vidod  for  in  this  section  shall  be  construed  as  a  complianco  thorowith. 

Sec.  2.  That  the  standard  grades  for  apples  when  packed  in  barréis  which  shall  be 
shipped  or  dolivered  for  shipmont  in  intorstato  or  íoreign  commeree,  or  which  shall 
be  sold  or  offered  for  salo  within  the  District  of  Columbia  or  the  Territorios  of  the 
United  Statos  shall  bo  as  follows:  Apples  of  one  varioty,  which  are  well-grown  speci- 
mens,  hand  picked,  of  good  color  for  the  varioty,  normal  shape,  practically  free  from 
insect  and  fungous  injury,  bruises.  and  other  defeets,  exeept  such  as  are  necessarily 
caused  in  the  operation  of  packing,  or  apples  of  one  variety  which  are  not  more  than 
ten  per  centum  below  the  foregoing  specifieations  shall  be '  'Standard  grade  mínimum 
size  two  and  ono-half  inches,"  if  tlie  mínimum  size  of  the  apples  is  two  and  one-half 
inches  in  transverso  diamoter;  4  'Standard  grade  mínimum  size  two  and  one-fourth 
inches, "  if  the  mínimum  sizo  of  the  apples  is  two  and  one-fourth  inches  in  transverso 
diameter;  or '  'Standard  grade  mínimum  size  two  inches, "  if  the  mínimum  size  of  the 
apples  is  two  inches  in  transverso  diameter. 

Sec.  3.  That  the  barréis  in  which  apples  are  packed  in  accordance  with  the  provi- 
sión of  this  act  may  be  branded  in  accordance  with  section  two  of  this  act. 

Sec  4.  That  all  barréis  packed  with  apples  shall  be  deemed  to  be  below  standard 
if  the  barrel  bears  any  statement,  design,  or  device  indícating  that  the  barrel  is  a 
standard  barrel  of  apples,  as  herein  defined,  and  the  capad  ty  of  the  barrel  is  loss  than 
the  capacity  prescribed  by  section  one  of  this  act,  un  ess  the  barrel  shall  be  plainly 
xnarked  on  end  and  side  with  words  or  figures  showing  the  fractional  rolation  which 
the  actual  capacity  of  the  barrel  bears  to  the  capacity  prescribed  by  section  one  of  this 
act.  The  marking  required  by  this  paragraph  Bhall  be  in  block  letters  of  size  not  less 
than  seventy-two  point  ono-inch  gothic. 

Sec.  5.  That  barréis  packed  with  apples  shall  be  deomed  to  be  misbranded  within 
the  meaning  of  this  act — 

First.  If  the  barrel  bears  any  statemont,  design,  or  devico  indícating  that  the  applos 
contained  therein  are  '  'Standard' '  grade  and  the  applos  when  packed  do  not  conform 
to  the  requirements  prescribed  by  section  two  of  this  act. 

Second.  If  the  barrel  bears  any  statement,  design,  or  de  viro  indícating  that  the 
apples  contained  herein  are  '  'Standard' '  grade  and  the  barrel  fails  to  boar  also  a  state- 
ment of  the  ñame  of  the  variety,  the  naníe  of  the  locality  where  grown,  and  the  ñame 
of  the  packer  or  the  person  by  whoso  authority  the  apples  were  packed  and  the  barrel 
marked. 

Sec.  6.  That  any  person,  firm,  or  corporation,  or  association  who  shall  knowingly 
pack  or  cause  to  be  packed  apples  in  barréis  or  who  shall  knowingly  sell  or  offer  for 
sale  such  barréis  in  violation  of  the  provisions  of  this  act  shall  be  liable  to  a  penalty  of 
one  dollar  and  costs  for  each  such  barrel  so  sold  or  offered  for  sale,  to  be  recovered  at 
the  suit  of  the  United  States  in  any  court  of  the  United  States  having  jurisdiction. 
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Sec.  7.  That  this  act  shall  be  in  forcé  and  effect  from  and  after  the  firet  day  of 
July,  nineteen  hundred  and  thirteen. 
Approved  Auguat3,  1912. 


CONDITION.  PRODUCTION,  FORECAST.  AND  PRICES  OF  SPECIAL  CROPS. 

BY  STATES. 

Ta  ble  0. — Cora  and  wheat:  Condition,  forecast,  and  price  of  corn,  and  price  of  wheat, 

Sept.  1,  1914,  wüh  comparuons. 


Condition 
Sept.  1. 


1914 


P.  c. 
80 
89 
92 
91 
96 

93 
90 
93 
91 

88 

85 

77 
85 
82 

83 
78 
81 

09 

64 

85 
87 
K9 
81 
57 

83 
76 
65 
53 
74 

79 
76 
75 
74 


12 
65 
82 
91 


96 
90 
97 
96 

88 
86 
79 
93 


10- 

year 
avcr- 


P.  c. 
87 
88 
87 
89 
91 

89 
80 
86 
84 
86 

84 
85 
84 
85 
83 

87 
86 
83 
85 
82 

80 
84 
85 
82 
76 

80 
83 
74 
64 
84 

84 
86 
81 
82 
73 

65 
80 
86 
85 
82 

80 
89 
93 


93 

87 
89 

88 


71.7  J 


79.  » 


Forecast  from  con- 
ditlons. 


Sept.  1. 


621 
906 
1,925 
2,184 
454 

2,893 
21,546 
11,130 
65,235 

6,761 

23,669 
42,912 
20,855 
53,978 
35,629 

59,059 
8,586 
142,  108 
153,666 
288,033 

59,685 
62,  858 
90,566 
365,239 
156, 558 

12,457 
75.039 
172,093 
107,049 
92, 374 

80,718 
49, 613 
55,036 
38,004 
123, 151 

53,865 
41,405 
989 
535 
10, 164 

2,649 
583 
370 
34 

598 
991 

556 
2,288 

2,598,417 


l. 


630 
877 
1,822 
2, 160 
430 

2,613 
20,131 
10,877 
61,227 

6,341 

24, 193 
46,469 
19,471 

51,767 
33,022 

55,501 
8,366 
137,592 
149,212 
289, 171 

00,387 
66,470 
90,566 
396,341 
181,856 

13,057 
74, 749 
195,698 
133,478 
76.942 

69,178 
44,593 
50, 408 
36, 252 
115, 154 

50,274 
36, 236 
1,081 
480 
10,979 

2,643 
007 
366 
34 

605 
993 
627 
2,288 


Final  estima  tos. 


Bu.» 
608 
814 
1,665 
1,944 
402 

2,348 
15,020 
10,862 
57,057 

6,206 

22,110 
51,480 
22,692 
55,282 
38,512 

63,023 
10, 12.5 
146,250 
176, 400 
282, 150 

56,112 
66,825 
96,000 
338,300 
129,062 

10,800 
67,320 
114,150 
23, 424 
74,825 

68,675 
55,360 
63,000 
41,800 
163,200 

52,250 
47,025 
882 
493 
6,300 

1,572 
476 
340 
34 

448 
952 
598 
1,815 


5-year 
averape, 
1909-1913. 


2,634,214  ,2,446,988 


Bu.» 
694 
967 
1,792 
2,041 
430 

2,755 
18,682 
10,157 
56,524 

6,089 

22,211 
46, 959 
20, 137 
47,8S4 
31,664 

53. 482 
8,628 
154,651 
186,900 
366,883 

54,829 
56, 346 
76, 5S4 
352,236 
200, 859 

6,938 
60,509 
164, 878 
129, 700 
92,543 

80, 767 
49, 107 
51.103 
35,131 
120,286 

75,412 
48, 439 
533 
268 
6,409 

1,838 
457 
254 
29 

362 
800 
542 
1,745 


Price,  Sept.  1. 


1914 


CU. 

101 
93 
93 
91 

115 

100 
92 
95 
SU 
90 

88 
95 
92 
102 
104 

103 
93 
81 
79 
78 

77 
71 
68 
72 
82 

62 
65 
70 
79 
91 

93 
101 
93 
83 
85 

77 
90 
85 
105 
71 

79 
115 
80 


90 
81 
77 


2,708,334 


1913 


CU. 
89 
83 
82 
85 

105 

85 
81 
84 
81 
73 

77 
85 
84 
95 
102 

99 
90 

72 
70 
73 

72 
65 
63 
66 
77 

52 
60 
72 
81 
86 

83 

96 

86 

83 
»»•» 

(  4 

77 
82 
115 
62 
70 

76 
115 

85 


5-year 
a  ver 
age. 


67 
74 

85 
86 


81.5  76.4 


84 
78 
82 
78 
78 

80 
88 
86 
96 
100 

97 
89 
71 
67 
66 


58 
61 
71 

62 
58 
60 
07 
81 

82 
93 
86 
76 
76 

67 
80 
118 
75 
75 

93 
112 
84 


80 
83 
90 
91 


Price,  Sept.  1. 


1914 


CU.  |  CU 
82 
80 
80 
81 
95 


105 


103 
103 
101 
110 

101 
102 
106 
108 
122 

114 


102 
97 
97 

101 

97 
102 
90 
93 


92 
89 
90 


98 
120 


87 

87 
87 
83 
84 
81 

105 
160 
75 
92 

74 
80 
81 


■ 


71.2  93.3 


1913 


CU. 


107 


89 
95 
89 
88 

88 
93 
95 
97 
117 

120 


86 
83 
84 

85 
84 
79 
78 
81 

76 
74 
72 
75 
92 

96 
104 
92 


84 

75 
82 
66 
70 
73 

77 
108 
66 
90 

65 
69 

75 

77.1 


0(K)  omitN'd 
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Table  10.— Spring  wheat  and  flaxsced:  Condition,  forecast,  and  price  Sept.  1,  19U, 

with  comparisons. 


State. 

Spring  wheat. 

Flaxseed. 

Condition 
Sept.  1. 

Forecast  (rom 
condition. 

Final  estima  tos. 

Condition 
Sept.  1. 

Fore- 
cast 
from 
Sept.  1 

COIldi- 
tlAn 

uon. 

5-year 
aver- 
age, 
1909- 
1913. 
final 
estí- 
males. 

Price,  Sept.  1. 

1914 

10- 
year 
aver- 
age. 

SepUl. 

Aug.  1. 

1913 

5-year 

aver- 

age, 

1909- 

1913. 

\  y  1 1 

10- 

year 
aver- 
age. 

1Q1  Á 

1 0í  1 

5- 
year 
a  ver- 
age. 

P.ct. 
95 
95 
SI 

OI 

56 
75 

P.ct. 
95 
90 

o* 

80 
85 

Bush.i 
77 
27 

40,582 
4,717 

77 
27 

1 

45,148 
4,978 

Bush} 
76 
24 

1  OI  A 

67,230 

ó,  865 

Buth.1 

77 
24 

59,859 
5,548 

P.ct. 

P.ct. 

Bush.1 

Bush.i 

Cts. 

Cts. 

Ctx. 

91 

79 
83 

62 
76 
75 

80 
69 

o  - 

rO 

83 
85 

71 

78 
82 
83 
72 

67 
87 

108 
2,912 
267 

4S 
6, 977 
2,652 

57 
283 

118 

3,315 
221 

96 
8,535 
3,842 
24 
316 

2  6 

2,988 

145 
138 

125 
144 
147 
125 
124 

130 
115 

120 
129 
123 
114 
105 

1 A7 
10/ 

171 

163 

134 
168 
166 
157 
146 

Mo  

N.  Dak  

8.  Dak  

70 
65 
66 
79 

72 
74 
76 
56 

81,592 
35,853 
3,916 
921 

88,513 
36,613 
4,130 
822 

78, 855 
33,075 
4,200 
468 

90,231 
38, 768 
3,687 
618 

77 
80 
91 
95 

86 
91 
95 
86 
87 
82 

88 
93 
86 
84 

89 
95 
97 
89 
80 
82 

9,249 
1,320 
7,204 
750 

10, 210 
1,320 
7,442 
760 

8,385 
1,250 
«80 
570 

5. 61 S 
1,019 
5,266 
477 

«48 
1,85-3 
568 
4,483 
22, 227 
3,399 

55 

2,059 

120 

130 

166 

Wyo  

Coló  

87 

63 

40 

N  *  AC&x 

Anz  •.*•••«•• 

Utah  

Ncv 

1,856 
795 
5,237 
22,509 
3,11)3 

1,979 
820 
5,603 
22,546 
3,349 

1,820 
713 
5,600 
20,900 
3,412 

W&sh . 

Or©£»  ••*•-*•* 
U.  8... 



68.0 

76.6 

221,482 

236,120 

239,819 

245,479 

7Z9 

80.4 

15,426 

19,  501 

139.3 

127.8 

167.4 

»  Thousands;  000  omitted.  *Fouryears. 
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TABLA  11. — Oats  and  barley:    Condition.  forecast.  and  price,  Sepí.  1.  1914.  with  com- 

parisons. 


State. 


Oats. 


Barley. 


Condl- 

tion 
Sept.  1. 


» 
i-l 

9  S 

Px. 

Me  

97 

94 

N.  II  

97 

92 

Vt  

100 

92 

Mass  

94 

91 

R.  I 

78 

86 

92 

87 

83 

86 

N.  J 

91 

85 

Pa  

82 

86 

Del 

65 

84 

Md  

75 

85 

56 

83 

W.  Va... 

57 

84 

N.  C 

73 

82 

8.  C 

77 

82 

Oa  

79 

85 

171.» 

72 

si 

Ohio 

73 

81 

Ind 

63 

77 

111  

68 

77 

Mich 

86 

80 

69 

si 

Minn..... 

os 

82 

Iowa  

*2 

83 

Mo 

55 

72 

Ni  L)&K.  . 

77 

— 

8.  Dak... 

72 

78 

Nebr 

86 

71 

Kans  

85 

64 

Ky  

64 

76 

Tenn  

74 

82 

Ala  

86 

83 

Miss  . 

84 

79 

La  

80 

80 

Tex  

61 

70 

Okla, 

80 

64 

Ark  . 

75 

77 

Mont 

78 

90 

Wyo. 

86 

92 

Coló  

96 

88 

N.  Méx. . 

98 

84 

Ariz 

93 

ütah 

97 

97 

Nev  

91 

96 

Idaho  

91 

92 

Wash.... 

90 

88 

Oreg  

82 

87 

Cal?.  

91 

84 

U.S.. 

75. 8j79. 1 

Forecast  frotn 
condition. 


o. 


Bush.i 

5,606 
454 

3,278 
325 
55 

385 
37,288 
2, 195 
31,939 
94 

1,090 
2,674 
1,756 
3,694 
7,347 

8,115 
648 
51,259 
40,098 
122,220 

50,813 
64,832 
84,755 
157,029 
23,581 

65,147 
41,049 
68,979 
55,600 

2.858 

5,657 
6.943 
2,984 
1,038 
25, 108 

33, 103 
5,445 
20,877 

el  ni 

13,565 

2,049 
338 

4,330 
491 

14,502 
14,434 
12,088 
v  ios 


1,115,548 


< 


5,596 
445 

3,147 
321 
56 

374 
39,450 
2, 195 
32,061 


1,008 
2,621 
1,602 
3,594 
7,291 

7,912 
648 
51,335 
40,212 
125,815 

52,389 
77,987 
92,340 
159, 403 
24,868 

71,070 
41,595 
67,003 

sé,  ra 

2,903 

6,580 
0,862 
2.  .«2 
1,070 
25,215 

31,406 
5,568 

23,320 
8,533 

13,402 

1,999 
335 

4,464 
5<)s 

14,824 
14,324 
12,667 
8,389 


1,153,240 


Prlce 
Sept.  1. 


BushA 

5,029 
430 

2,869 
2M 

57 

342 
39,681 
1,990 
34,464 

119 

1,285 
3,  s39 
2,558 
3,740 
7,053 

7,810 
701 
65,129 
54,666 
144,625 

47,021 
74,644 
96,426 
166,676 
29,307 

57,063 
37,027 
54,828 
39,612 
3,422 

6, 126 
5, 157 
2,146 
746 
22,651 

18,467 
1,509 

18,878 
6,399 

10,397 

1,415 
242 

3.  825 
376 

14,061 
13,493 
12,906 
6,624 


1,131,175 


CU 
51 
64 
58 
60 
58 

60 

56 
52 
50 


53 
57 
54 
61 
67 


65 
43 
43 
42 

42 
44 
38 
39 

a 

34 

37 
38 
40 
53 

53 
65 
61 

a 

45 

40 
51 
39 
45 
43 

49 
88 
44 

55 

36 
39 
11 
43 


m 


CU 
54 
58 
57 
54 


55 
47 
47 
46 
5(1 

46 
51 

52 
56 
6S 

64 
67 
39 
38 
3!» 

39 
37 
35 
36 
44 

32 
34 
40| 
46 
52 

52 
64 
64 
57 
43 


■  ! 

>>  i» 
•  > 


Condi- 
tion 
Sept.  1. 


O»    'O  > 


CU.  Px. 


;>s 


49 

86 
38 
55 

34 
40 
40 
55 


42. 3  39. 3  39. 1 


60  92 


58 
59 


59 
49 
53 
47 
45 

4S 

53 
55 
62 


OS 
72 

88 
35 
35 

39 
39 
34 
32 
38 

36 
33 
35 
41 
83 

50 
67 
64 
57 
48 


44  41 

51]  53 

39  45 

47  53 


49'  51 


55 
74 
47 

77 

43 
47 
44 
51 


•<;> 


97 


si 


si 


87 

83 


78 
82 
85 

89 

83 
77 
si 
SO 

71 
79 

811 
80 
90 

92 


80 
so 


sO 

SS 

95 

97 
90 
97 
94 

90 
92 

85 

96 


Px. 
92 
89 
92 


82.4 


85 


S7 


Forecast 
írom  condi- 
tion. 


a 

<8 


9 


Bu* 
150 
27 
402 


1.953 


167 


SN 

91 


8.3 
83 
88 

84 

85 
so 
85 
82j 

75 
77 
72 
57 

86 

85 


74 
64 


9» 
93 

89 

84 
95 
96 
06 

02 

88 
88 

83 


sí».  2 


144 
274 


1,004 
207 
1,543 

2,323 
10,352 
32,803 
10, 161 
114 

26,832 
20,642 
2,667 
5.568 
81 

54 


218 
100 


.Bu.' 
147 
26 

367 


2,025 


175 


139 
280 


1,002 
200 
1,520 

2,300 
10, 752 

33,623 
10,356 
02 

20,172 
19,426 

2,6*9 
5,314 

78 

52 


Bu. i 
118 
.  25 
372 


2.081 


179 


121 

m 


224 
107 


1,980 
437 
3,914 

144 

1,365 
1,335 
501 

7,326 
7.200 
3.902 
44,415 


100,575 


2,076 
441 
3.955 

141 
1,365 
1,362 

512 

7,770 
7, 104 
4,255 
44,415 


202. 060 


•564 
242 
1,603 

2,216 
21,351 
34,044 
12.305 
140 

22,700 
17.368 
1,981 
2,921 
76 

62 


127 
156 


1.189 

327 
2,530 

65 
1.204 
1,006 
407 

5,005 
6,522 
3,673 
37.  690 


181,873 


Price 
Sept.  1. 


CU. 
87 
89 
90 


72 


76 


60 
80 


59 
8Q 
58 

65 
60 
55 
54 


49 

53 
15 
45 

82 

85 


52 
60 


55 
61 
57 

77 

*5Í 
80 

50 
48 
50 
46 


CU 

79 

90 

92 


52.555.2 


i  Thousands;  000  omitted. 
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Tablb  Yl.—Potaloes:  Condition,  forecusi,  and  pricc  Sept.  1,  l'J14,  wilh  comjxirisons. 


State. 


Me... 
N.  11. 
Vt.... 
Mass. 
R.I.. 


Conn. 
N.  Y  . 
N.  J. 
Ta... 
Del.. 


Md  

Va  

W.  Va  

N.  C  

S.  C  


Fin 

m  ui  .......... 

Ohio  

ln«l  

111  


Mirh.... 

WLs  

Minn.... 

lowa  

Mo  


N.Pnfc  

8.  Dak  

Nobr  , 

Kans  

Ky  


Ton  n. 
Ala... 
Mhr.. 
ha... 
Tcx. . 


O  ....... 

Ark  

Moni  

Wyo  


A  riz  

Utah... 
Noy.... 


Idaho  

Wash  

Orcg  

Cal  


U.s. 


Potatoes. 


Sweet  pota  toes. 


Cond. 
Sopt.  1. 


P.c 
tw 
07 
9j 
97 
9S 

O1* 
90 
83 
79 
07 

r»2 

5S 
46 

r>r> 
oí 

66 

,s:> 

51 

46 

w 

84 
81 
«8 

38 


i? 


P.c 
85 
82 
82 
80 
80 

78 
76 
70 
70 
76 


v_> 

79 

s,: 

M 
71 
i 

72 

77 
80 
81 


! 


83 

78 
70 

59 
38 


00  ¡ 
71 


i  - 

60: 


Forocast  írom 


83 
74 

Vi 


46:  si 


si 
NI 


7S'  79 
71, 


08 

77 

75  so 

75  80 

83  81. 

«7  77 

82  82 

80  89 

S0|  94¡ 

Si!  90 

80;  84 

07"  I  85. 

891  88; 


Bu." 

30, 413 
2,038 
3,681 
3,798 
784 

3,293 
40,  «27, 
10,080 
25,406 
891» 

3, 1?3 
«,«40 
2,583 
1,080 
008 

744 
1.216 
12,0901 
4,552 
6, 44C 

41,321 
34,474 
2», 724 
12,495 
3,471 

0.  177 
4,981 
8,354 
4, 121 
1,957 

1,043 
1, 176; 

929' 
1,704 

2,750 

2  212 

4,t>5« 

I.5I1 
9,387 

1.  101 

98 
3, 192 
1,  775 

5,288 
8,490 
4.924 
10,012 


Buy 

29, 178 
2,474 
3,038 
3,551 
744 

3,020 
40,076 

9, 539 
23,295 
909 

3,264 
7,079 
2,  «40 
1,624 
(570 

781 
1,216 
11.945 
4.360 

0.  034 

3S,  191 
35,508 
30,  MI 
13,406 
3,915 

6, 15XV 
4,900| 
8.058 
4,  193 
1,649 

1,505 

1,  12-3 
S32 

i,.w¡ 

2,  739 

2,  1 12 
1,391 

5,472' 

1,733 

9.372' 


1,132 
100 
3,471; 
1,920 

5,491 
S,  82*1 
6, 394 
10,212 


Price 
Sept.  1. 


Buy 

26.077 
2,298 
3,414 
2.922 
600 

2,43 
36, 2S8 

8, 438 
22,653 
946, 

3.38.31 
8,  137¡ 
3,  889, 
2,349 
816 

928 
91 8 
16, 193 
7  222 
í>)021 

35,273 
31,625 
25.W5 
13,227 


CU. 
55 
91 
86 
91 

m 

80 

77 

«3 
78 


71 
84 
110 

99 

lOtl 

121 
134 

95 
97 


O 


Cond. 
Sept.  1. 


Forccast  írom 


03 


I 


■f. 


tí 
r 
-" 


CU.  cu.  J'-c.  J'.c'  Buy 
58    03!...  ' 

85!  82l  

87,. ..J. 

89  .. 

90  -  - 


83, 

91 

8i: 


Bu.1 


ú  2 


«  .i 

E.2  E 


8 
92 
70' 
81¡ 

72: 

71¡ 
76 
90 
71 
140 

I 

114 

124, 
961 
90 

90' 


62¡  63 
03    45  62 
51  41 


92 
89' 
73 
83 

7s; 
73 

78 
90 
7s 
12! 

113 
12s 
91 

87 
8.*» 

70 

21 
•  .I 


90,    89.  K.H 
6,034'  101    97,  91 


4,797. 
4,217 
7,231 
4,  148 
4,000 

2, 69  i' 
1,24.5 
sni! 

1,457 
2,«9i| 

1,001 
1,919 
4,215 
1.094 
8,  101 

04-í 
97 

2.  7  22 
l,3<V.'j 

5,2321 
8,«3'¡! 
6, 40S 
9,375 


88 
95 
112 

107¡ 

lio; 

105, 
103 
113| 

IOS 
112 

90 
109 

92 


54  71 

85i  1>2 
96|  98 
S3 


90| 


82:  81 

109  110 

99  111 

81,  91 

92'  111 


97 
110 

S->, 

80 
OS 
VA 

77: 


93 1 
110 

1 7 1 

1  rj\ 


15(1 
103 

*h¡: 

S.V 

.  ,1 

•  i> 

5.V 
«.*»; 


11 

OS 
84 
12  \ 
9'.ll 

12'J 
138 
(i  7 
1 1 1 


(¿; 
1 . 


75.8  78.0|  370.963  309, 6.34  j 


356,627|74.9  75.3  79.7 


81 

^. 
90 

75 
83 
84 

85 
80 
80 
75 
•  '.I 


8< 
85 
SO 

M 
>''■ 
H4 
v. 

M 

88 
\«> 
Ki 
SI 
80 


75,  84 
59  *- 


2, 864 
118! 

652i 

991^ 
2,767 

212 
7.214; 
4,339 

6.849 
2,010 

102 
98 

610 


lNi 
425 


2,  MR 
120 
001 

966 
2,902 
192 

6,810 
4,0-19 

6,383 
1,980 
91 
91 
531 


3.066 
117 

057 


999 
3,771 


Prkc 
Aug.  15. 


851 


162 
159 
122 


190 
435 


i)í(  S7 

210  í'in  121 

7,737,    80  si 

4,508     92  ÍH 


7,111¡  101  1(10 
2,278i  100  91 
110  130 
125 
125 


118 

841 


196  155 
039,  135 


140 
134 
113 


186 
113 


I 


82 

81 

82 
78 

85 

73 
Si! 


i  i 
M 

86 
88 
87 
8<» 


i  •» 

79 


450; 
790 


1,616 
5,  «N3| 
4,204 
5,000 
4, Olí 

r-3'.' 
1,012 


77 
91 


472 

i*;5 

1,343 
4,876 
3,632 
4.433 

3,  .vr 

429 
1,287 


 1  175  210 

437  130  150 

941  lüü  104 

1,997  90  94 

0.014  100.  87 

4,979  85  M 

5,007  81  •  80 

2,924  105  122 


352  105  129 
1,813    95  94 


1401  21.5 
l'io.... 


: 

91 

91  950 

9Mi 

800    99,  154 

S1.SS5.2'    54,958;  49,886 

57,628  98.4.97.9 

1  Tlxousaüds;  O0Jo:r.ittod. 
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Tablk  113.—  Tobacco,  rice,  and  buckwhcat:  Condition.  forecaxt.  and  prior,  Sept.  1,  1914, 

with  comparisons. 


State. 

Tobacco. 

Rico. 

Buckwheat. 

Condition 
ífept.  1. 

g-i 

*-  3 

^  ~* 

<ü  • 

*2| 

§*!  ti 
.A 

Condition 
Sept.  1. 

¡1 

»->»o 

S 

£  o- 2 

®  8)  O 

fea» -5 

o  tí 
ui  3 

2<a  . 

**  o>  'á 

3&«i 
8  9  m 

.4 

Condition 
Sept.  1. 

ti 

**- 

S  • 

£  *.2 

I" 

.  JL  £ 

•A 

Pnce 
Sept.  1. 

~+ 

■  4. 

a  > 

— t  C8 

T 

—t 
O» 

H 

•  9 

r  > 
*->  es 

93 

•  « 

a  ¡" 
—  e¡ 

2 
i— i 

tí  ^ 

4>  «3 

•  > 

«o  es 

C/í. 
70 
77 
80 
'  97 

Ho 

P.ct. 

Peí. 

r  /i»  i 

P.ct. 

P.d. 

flu.< 

J?u.' 

r.ct.  r.ct. 

94;  ÍÍ0 

90:  !)3 

384 
29 
202 

423 
29 

200 
39 

N.  IX..  . 

96 
96 

91 

182 

163 
164 

Vt  

8¿  182 

92 
94 

91 

89 

86 

94     92¡  11,788 

9, 5¿4 

 1  

l'onn.  . 

1 i 
99     92    3  7,996 
85'     M5"  5,748 

1  i 

28,337 
4,997 

93;  90 
89  83 

00 

56 

100 
7» 
77 
80 

100 

KM) 
80 
78 
85 

99 
i  76 
84 
70 

N  Y 

N.  J. .  .  . 

1 

6,462  5,766 
244  247 

92 

88 
82 

84 
67 
81 
84 

84 

87 
87 

8A 

86 
87 
88 



Ptt  

92|     8¿|  50,246 

57,351 



6,037 
56 

198 
339 
758 

5,894 
65 

198 
443 

792 
178 

Del 

Md  

76 
01 
65 
73 
74 

80 

93 

74 

7n 
50 

79:  13.680 

18,663 
135,388 
12, 763 

82 
77 
78 
86 

Va 

83 
79 
79 
81 

88 
87 
79 
81 
84 

87,840 
6,599 
133,042 
31,657 

1,368 
3, 799 
70,655 
10, 840 
279 

i 

W.  Va  

N  C. 
8  C 

Ga 

 :  

127,330 
22,027 

1.323 

S3 
85 

8S 

85 
83 

Hü 
86 

•H0 

3S 
10 

14 

273 

64 
15 

Fia  

2. 987  SO 

[ 

Ohio 

79,906 
18  <TÍ<) 

83 
74 
80 

88 
82 
84 
89 
75 

80 
8(1 

84i  39» 
84  7H 
83j  72 

83  1.012 

406 
<M 
79 

1.051 

72 

78 
79 
98 

'i 

67 
92 
93 

90 

Indim>;i... 
IU  

842 

Mirh 

80 

Wís 

H(i(  S4 

57.04H 

47.H07I 

H5 
84 

85 

265 
102 
101 

297.  7s 
125  HA 
1!6  85 

Minn 



lowi 

< 

Mo 

57,  7S 

2,804 

5,578 

82j  28 

85  18 
HO;  11 

25 

17 

Kans 

12 

«9|  78 
67;  Hl 
87 

2X6,  830 
48, 22» 
105 

350,502 
70,426 
153 

Tenn  

Ala  

90¡  41 

45  75 

77 

S.8 

88 
90 
88 
86 
98 

86 

86 
88 
90 
89 

in 

MLss  

1 

44,  57 

f 

1 

92  83 
t¿5,  79 
HOj  79 

380 
107 
470 

218 
159 
471 

11,633 
8,320 
3,  40« 
805 

11, 775 
9,  (106 

2,730 
293 

Tex  

Ark  

Cal..  . 

; 

■ 

U.S. 

87.1 

71.  4 '  HO.O 

1 

K*.2,473 

996, 087 

88.9 

88.  7 

24,437j  24,016 

85.4'  17,K*>j 

16,597 

79.  S 

74  0 

i  Thouaands;  000  omittod.  *  Four  ycnirs. 
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Tadle  14. — Hay  and  cl(n>er  ocal:   Yield,  r/uality,  aud  prlce  of  lu:y:  ucr&vje  and  condición 

of  cloverseed,  Sept.  /,  1914. 


Clover  for  seed. 


Idaho 

Wash 

Orcg 

Cal.. 


7.9* 

o> 

-e 

RO 

n.;ft* 

itó 

S't 

8* 

70 

120 

9ñ 

94 

90 

9. 16 

112 

100 

9<> 

9."> 

9.58 

100 

9.5 

100 

11.  ^2 



100 

10.78 

8.30 

"¿ó 

"07 

9.04 

99 

7.6* 

125 

<N 

94 

SO 

11. 30 

105 

97 

9* 

90 

9.4A 

106 

90 

10.  74 

98 

97 

95f 

97 

12.  04 

80.» 

77.3 

*»).  !  7*4 

i  Production  eorapared  with  a  full  crop. 


«  Thoasauds;  OOU  omittod. 
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PARMERtí'  BULLE  TIN  620. 


Taiílb  Iñ.—Urass  rrops  and  stock  hogt:  Co?tdition  Scpl.  j,  j<JI4,  u  itk  compcrlsons. 


Stales. 


Product  ion. i 


P.c. 


a? 


Millet. 


Kaíirc^rn. 


Cunad  la n 
peas. 


Cuwpeis. 


Coi.ditlCMl  Scpt.  1. 


Maino  

New  llninpshiro. .  I  1 . 

Verinont  1  1  

Ma.ssnchnseits.. 
HhcKlo  Island . . 


P.r,\ P.c,  P.c. 


Connectlcut  

New  York  

New  Jersey  

Pcimsvlvunia... 
Dclawure  


Marvland  

Vireinia  

West  Virginia.. 
North  Carolina. 
Soulh  Carolina. 


O  core  la.  • 
Florida. . 

Ohi»  

Indiana. 
Illinois. . . 


Mit-hiron.. 
Wlsconsin. 
Minnesot?. 

loua  

Missouri... 


North  Dakota. 
Soulh  Dakota. 

Nchru.sk  a  

Kansas  

Kentuoky  


TcnnOFscc. . 
A  Inhuma... 
Mississippi . 
Loulsiana . . 

Texas  


Oklahotna.... 

Arkansas  

Montana  

Wvomlng — 
Colorado  


New  México. 

Arizona  

I  tah  

Nevada  


Llaha  

Washineion. 

Oreeon  

California.. . 


V.  R. 


% 

00 
00 

-7 

7,' 
s:. 
>•'< 

MI 

MI 


r 


90  ( 

90  ... , 
ss'. . . 
92  ... 


Sfi! 
SS 
87 
8(, 
90 

I 

S:> 


7fi 
93 


<i6 


v7 


H8, 
89, 

87 
89 
S9 
90 
Stl 


Só 

85 
W 

9S 
98 
140 

97 
7i. 

115 

lto 

90 
85 
74 

SO 
x5 
77 
SO 
90 

7ó 

90 
105 
101 
107 

':>'< 

97 
95 
102 

95 
00  j 

SS! 

9S| 

93.  s¡  so.  2: 


S9 
S7 
8-4 
«1' 
K5 

I 

S7 
81 
S2 
85 
78 

I 

7S 
S5 
«6 
95 
80 


10» 

86 

70 

SO 

on 

s» 

79 

98 

SO 

08 

84 

87 

S2 

«5 

77 

SO 

7r. 

90 

77 

95 

00 


91 

91 

9S 

0<j 
95 
'"I 
95 


P.c. 
92 
97 
95 
91 
91 

94 
9$ 
93 

03 
7S 

78 
71 

v: 
85 
83 

87 


®  2 


•  g  1  S 


~"  tí 


P.c,  P.c.  P.c 
S9  . 


cg  ■ 
>.<y  . 

^  2 


KS 
8S 
SS 


^7 
H2 

m 
S7 


i 

83  . 
84'. 
83  . 
Hfi  . 
S2-. 

80  . 


<;<» 

5s 

90i 
90 
93 
S0| 
01 

9(! 
SO 

M 

ss 


so 

SI 

85 
80 


87  1  

85  '  

S3      ro  7s 

M  '  

Sfi   s7 

HS  .....  ..... 

S7  

78      v).  7s 


P.c  P.c.  P.c.  P.c. 
95  92 


95 
92 


SS 


M0¡ 
90 

oo 

91 


SO 


Sí 

70  

S3  7S 
77      Si  i 
(¡9  S3 
I 

KS 


< .: 
7h 
9s 
00 
90 

94 
82 
110 


SO 

st 

Sli 
71 
S2 

I 

S5 
86 ' 
85 


S6 

«3, 


si 
7-¡ 


73 


i. 

SO' 
S71. 
87  . 


"J 

7S 

7"' 

7s 

V, 

79 

7(ii 

98] 
94 


93 

%; 

102: 


'.Ci 


S2. 1 


9H 


s7 


79.4 


90 


84.5 


89 
78.8 


85 
05 
05 

i 

SS 
84  ¡ 
90 

8.5 
65 

92 
fí  >  '. 
50  . 

?»  . 

70 

70  . 

82 
78  . 
75  . 
80 

75 
75 

m 

92 
101 

94; 


84 
84 
s  1 

79 
82 
85 
SS 
79 


-.o 


t»2 


92 
70 


100, 


94 

85 
88 
80 


I 


92 
91 

90 

87 


I 


90 
92 

s"l 

! 

84, 
75 
S4' 
SI 

83; 

90 

SS 
82, 
7<V 


79, 

so! 

85, 

or. 


75 
83 

84 

HV 

! 

1 7 
75 


98 

"! 

90 
97 


87 
¿5 


C  t~ 


Cond  ilion 
Hept.  I. 


87 
87 

S6 
Sr> 
S'. 
K{ 
S3 

87 

ss 

84 

82 

i 

82 
85' 
SS 
87 
8(> 

70 
v-, 
82 
7'  > 

85 

S»i 
84  ¡ 
84 1 
84 


81 


90 

7s 

S2 
92 


92 
91 
92 
89 


c 

a  (* 

£  ° 

®  g 

2 

2* 

P.c. 

P.  c. 

P.c. 

P.  c. 

9S 

99 

os 

90 

90 

99 

100 

09 

«)8 

99 

9S 

99 

95 

98 

99:  98 

97 

99 

99 

95  i  98 

99;  100 

98 

08 

w 

os 

100 

97 

95 

97 

103 

97 

07 

08 

102 

ai 

93 

96 

105 

9."> 

93 

96 

10,i 

95 

0,1 

06 

102 

97 

01 

97 

105 

94 

94 

94 

107 

00 

00 

93 

f  /lo 

94 

ja- 

90 

01 

99 

95 

96 

100 

94 

91 

94 

100 

02 

90 

95 

105 

97 

W> 

96 

100 

07 

90 

07 

92 

89 

90 

96 

95 

92 

71 

02 

100 

" 

00 

94 

120 

2J 

98 

9S 

90 

88 

95 

95 

87 

87 

95 

95 

93 

04 

95 

100 

93 

93 

94 

105 

93 

so 

93 

104 

93 

92 

93 

105 

04 

01 

92 

100 

89 

88 

92 

110 

92 

95 

95 

105 

03 

03 

95 

105 

SS 

87 

88 

135 

99 

99 

98 

125 

os 

100 

99 

98 

98 

93 

112 

OS 

95 

97 

UNI; 

02 

05 

08 

105! 

99. 

100 

100 

100 

99 

98 

1 

100 

110 

98 

06 

00 

105. 

00 

90, 

99 

110¡ 

99 

00, 

00 

102 

96 

95 

08 

100. 8 

93.4 

80.  8 

01.0 

IWui  tion  oompared  with  a  íuU  crop. 
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Table  16. — Apples:  Forecast  and  pricc  Scpt.  J,  1914,  wüh  comparisons. 


Forecast  frora  con- 
dition. 

Final  cstimatcs. 

Pricc 

to  producen 

,  per  hushcl. 

&  tale. 

1 

Auk.  15. 

Scpt.  15. 

Scpt.  1, 

Aup.  1, 

1 

1911. 

1914. 

1913 

1912 

1 
■ 

1914 

1913 

1912 

1913 

1912 

Jitmheh, 

ÜUJtheli. 

Bushfl*. 

Iilt8ht¡8. 

Cl*. 

CU. 

Ctn. 

Cts. 

Ct*. 

6,300 

5,500 

3,000 

6,400 

52 

65 

79 

75 

55 

1  Al  Wk 

1  ,  ©IR» 

1  7í¥l 

fino 

96 

95 

74 

96 

65 

2,600 

2,500 

700 

2,600 

70 

110 

80 

105 

60 

\C«  rmr^\  aK<  «.«nA  t 

3,500 

3,000 

2,300 

3,300 

80 

105 

85 

100 

80 

300 

300 

300 

300 

85 

92 

120 

100 

100 

Conneeticut  

1,900 

l,R0O 

2,100 

1,700 

85 

75 

80 

60 

72 

.w,  uní 

IV,  <>uu 

65 

72 

65 

75 

50 

2,900 

3,000 

2,100 

1,700 

50 

73 

70 

63 

60 

20,600 

19,500 

10,200 

12,  700 

52 

80 

65 

78 

56 

400 

400 

200 

400 

40 

60 

50 

55 

55 

3,300 

3,300 

1,300 

2,600 

50 

70 

50 

100 

50 

ti ,  ¿\  RF 

1  •#  p  i^íi> 

42 

60 

42 

65 

42 

10,  «00 

10, 300 

1,000 

10,300 

50 

100 

48 

105 

41 

7,600 

7,200 

3,000 

7,600 

50 

73 

65 

75 

65 

700 

700 

300 

600 

92 

115 

87 

115 

100 

1,700 

1,700 

900 

1,400 

68 

96 

68 

85 

80 

/\i  ;  " 

11, iOO 

10,  500 

4, 800 

10, 600 

75 

65 

95 

55 

4,000 

4,000 

6, 600 

4,200 

(¡4 

ti  ii-  :  . 

3,600 

4,100 

8,200 

5,  S00 

100 

61 

70 

60 

70 

■»  g  »   »  • 

14,000 

13, 100 

8,900 

17,200 

50 

50 

58 

50 

50 

2,  .500 

2,500 

4,000 

2,000 

80 

6í 

84 

55 

65 

800 

900 

1,800 

700 

NO 

«o 

1¿0 

MI 

t  ir 
1 16 

Iowa  

1,900 

2,500 

7,100 

1,500 

110 

59 

99 

60 

87 

Missouri  

10,200 

11  700 

7  000 

19  200 

70 

60 

50 

63 

48 

South  Pakotn  

'2OO 

'2OO 

300 

'200 

130 

100 

127 

93 

100 

Nebraska  

1,700 

2,200 

2,300 

2.SO0 

100 

so 

81 

85 

3,  «00 

4,200 

2,  700 

0,700 

l'M) 

1  i  ti 

><u 

7,900 

7,100 

C.900 

9,  roo 

68 

70 

56 

65 

56 

7, 100 

5,900 

3,900 

8,900 

50 

65 

49 

75 

55 

1,400 

1,200 

900 

1,200 

70 

85 

83 

76 

84 

400 

400 

400 

400 

...... 

98 

87 

100 

91 







105 

92 

100 

140 

400 

400 

300* 

"'.vmV 

".vkV 

110 

110 

110 

100 

1  1f¥l 

1  inn 

1  Trm 

i ,  /IJU 

100 

93 

78 

100 

78 

4,300 

4,000 

4,000 

5, 100 

so 

75 

70 

SO 

76 

900 

ÍKX) 

^  800 

900 

100 

1?5 

100 

80 

W  vonilng  

1?0 

150 

125 

3,700 

4,400 

3,300 

3,100 

so 

82 

85 

80 

""ks 

New  México. 

ROO 

900 

000 

soo 

105 

105 

130 

100 

100 

100 

100 

100 

100 

120 

ir.o 

200 

190 

204 

Utah  

800 

800 

600 

700 

70 

100 

89 

85 

75 

200 

200 

200 

31K) 

150 

185 

180 

110 

1,000 

1,500 

1,400 

1,700 

92 

9» 

100 

85 

SO 

7,200 

7,  «00 

6,900 

7,700 

78 

95 

SO 

87 

('ó 

3,300 

3,300 

3,500 

4,100 

78 

8.5 

so 

84 

73 

5,400 

5,300 

3,000 

5,700 

80 

90 

85 

100 

70 

Cnited  Statt*  

220,200 

210,300 

145,400 

235,200 

68.6 

75.2 

67.5 

76. 5 

C2.2 

* 
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Table  17.  -Fruils:  Conáxiion  Sept.  1,  1914,  with  compitrisons. 


State. 


Apple». 


Cond. 
Sept.  1. 


5* 

?? 

i— •  JS 


Maüio  

Nrw  Harapshire  

Vormunt  

MassachusetM  

Rhode  Island  


Conneeticut  

New  York  

New  Jersey  

Ponnsylvaia  

Delaware  


Maryland  

Virginia  

Wost  Virginia. .. 
Norlh  Carolina. . 
South  Carolina.. 


Georgia . . 
Florida . . 

Oh  ¡o  

Indiana. 
Illinois.. 


Michigan.. 
Wifioonfin. 


Iowa  

Missouri . 


North  Dakota. 
South  Dakota. 

Nebra-ska  

Kansas  

Kentucky  


Tennessee. . 
Aiabama. . . 
MIs-iksippJ. 
Loufoiaiia. . 
Texas  


Oklahoma. 


Montana... 
Wyonüng.. 
Colorado... 


New  México. 

Arizona  

Utah  

Nevada  


Orejón 
Cal 


egon... . 
lifornia. 


United  States.. 


P.c.'P.c 
83'  62 
78 


10 

86 
77 

75¡ 
731 
861 
8u| 
81[ 
i 

81¡ 
78 
87 
81 
73 

7.', 


l'rociuc 
tion." 


U4  • 

ti. 


-H  cu 


P.C.IP.C 


'•,'.? 

«3 
63 
01 

«V*> 
54 
5» 
57 
61 

61 

54 
52 
57 
53 

•5t 


5  74 


20 
45 


Qual- 
ity. 


Ü  rapes. 


>nd. 


Water- 


Canla- 
loupos. 


Cond. 


— 


P.e. 


82 


55¡  85 
58  ¡  88 


43  67i  87 
20    60  87 


60¡ 

28j 

72 
40 
a:> 
18 
47 


I  i 
42 

61 
70 
52 
17 


501  70 

35  56 

42  4d 

64,  52 


74 1  51 

67 1  52 

60¡  52 

47¡  .r>5 
62 


95 
67 
76 

86 

s¡ 

8 


7 


59 
50 
!:! 

52 
47 
J.5 

55 
57 


88 
90 
90 

89 
821 

88 


P.c 


85 


Sept.  1. ;  Sept.  1. 


89i 
75 


62  83. 

661  Sfí 

42;  83, 

48  78: 

42  831 


43j  54 


59  30 
63  30 


32 
51 
90 


s* 
77 
72 
45 

59  23 


53.  ÓS 


67 
7.1 
76 
7-' 

78 

Washington  !   80:  "9 


Idaho   79 


;>.'»i 

82;. 


10 
00 


37 
40 
49 

48 
56 
56 
i,l 

58 

58 
60 


89 
90 

86 
87 
91 
89 
86 

78. 
70 

65¡ 
61 

66 
68 
78 
80 
82 


90;  83 


77i  80 
78Í  6" 


74  i  56 
T?\  60 
85j  G9 


91 1 
86¡ 
81, 
70¡ 
80. 


60 
62 
66 
70 
80 


P.c. 
85 
75 
85 
96 
93 

I 

90 
89 
95 
90 
95 

94 
90 
86 
91 
87 


P.C 


82 
86 
80 


P.c 


f>.5 
70 


Produr- 
tion.' 


Produc 
tion.i 


Cran- 
berries. 


P.c.'P.c.  P.c. 


SO    79¡ . 


81 

83j  H3 


si 

77 
76 
69 

5 


90|  79 


93. 
87 
80¡ 


76 
79 
78 


92¡  80 

88'  82 


su 
84 
76 


81 
86 
72 


7G 
72 
6s 
77 


vi 
72 
63 
>s 

s:> 

85 
82  73 
85!  78 
73  73 


50, 

75. 
63 
66; 
70; 
72 


74 

67 
65 
56 


79 
71 


55 
59 


59 
62 


...!  76 
75  <i7 


s-, 
80 
99 

65 


/a!  76 
86|  78 


82 


19 


76,  54 

85  71 

10O  69 

90  57 


80 
81 
88 
94 


G1.9'53.0(J3.054.3  83.7 


70  62 
8Ó|  76; 


1:1 


71 


3.5 
60 


90.  92 

90¡  78i 
93 
98 
90 


94 
91 

95 


63  95 

73:  93 

70!  95  94 

74 1  95  89 


9.r. 

8H 
87 
97 
'.)•: 


74 
R5 
86 


89  .Vi 


SO 
82 
85 
62 


81    86  77 


901  88 
90¡  90 
90  88 


81 
79 
84 


82! 
79 


S()|  80 
80  84 

71 


83 
72 

00 
67 


50 
54 


68 

62 


40 
41 


50 
40 


731  52 


70    62¡  48 


68  57 
701  66 
53l  61 


»s 

79 


7») 

82 
68 

.59 


7' i 
si 
79 
81 


S.r,|  80 
80  .. 


9 


¿7 


P.e.  P.c. 


84 
87 
8.5 
86 


1 

62  S<> 
53:  80 


81! 

8.5: 


69  86 

58!  93 

57  74 

611  81 

58!  75l 

47  «16, 


73 
79 
79 


83 
80 
83 
72 


75 
84 
80 
80 
88 

88 
91 
92 
83 
81 

79 

ai 

m 

93 

97 
100 

78 
si; 
84 
95 


70 
7s 
71 
71 

75 


80 
79 
80 
77 

73 
78 
80 


90 

Sí. 

85 
89 


74. 0  88. 9,82. 5  67.  4  64. 2  81.  8  77. 3  83. 7; 77.  4  88. 8  77. 0  78. 5 


. . .  i  Vt> 
8*1  80 
7S  85 


SI  8(> 

ftiV  83 

«1,  87 

76  88 


55!    90    78  90 


75  84 

74  78 

70  80 

77  84 

74 ;  80 

82¡  86 

8?!  68 


82 
77 
09 


89¡  80!  S8 
81'  SO 
75'  86 


81  82 
70  70 


75 

so 

80 
82 
85 


78  84 


H5  93 


Ni 

7S 

vi 
78 
Sil 

75 
76 
73 
75 
72 

75 
75 
77 
80 
80 

80 
79 
78 
82 
70 


Cond. 
Sept.  1. 


P.c. 

87 

87 


77 
71 
69 
75 

77 

75 
73 


Si 

84 

81'  79 

80'  76 

70  72 

S0¡  77 

...I  77 
83 

85 


80,    90  78 

91 1   90¡  92 

89    95|  88 

100;  83 


W  89 

83:  85 

82,  86 

97  90 


<a  te 

Sj  os 


P.C. 
78 

77 


95  76 
98  78 


8.5 
95 
84 


Toma- 


Cond. 
Sept.  1. 


Z  * 
«>  2 


85 
8-5 
76 


P.c.  r.e. 

92'  88 

88'  87 

91  88 

94  8*> 

94.  85 

94  88 

91 1  S4 

84,  83 

80|  83 

78,  78 


85  75 


90 
80 


78 


78 

74'  81 
83:  82 
81  83 
74  81 


si 

77 
84 

75 


89 
87 
96 
100 

71 
80 
7, 
9! 


85 
82 
84 
89 
83 


91  84 

RS  86 

80¡  84 

82  83 

58.  75 

78  76 

86  78 

78!  73 

65  68 

76  85 

78  85 

77¡  84 

74!  83 

71  81 

72  73 

54  66 

72,  77 

76:  79 

98  82 

95  82 


74 

86 
92 

82 

84 
81 
84 

89 


80.5 


i  Production  compared  with  a  full  crop. 
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Table  18.—  Vegetables  and  viücellaneons:  Condition,  Sept.  /,  1014,  uith  compai-ísons. 


suto. 


N.  Hamp&hire. 

Ycnnont  

Massacbusctts.. 
Rho<lc  Mand . . 

Coimccticut  

New  York  

New  Jersey  

rcnnsylvania. . 
Delawarc  


Cab- 
bagas. 


Pe. 
91 


Maryland  

Virxinln  

West  Vlrghiia. . 
Nortb  Carolina. 
Soutb  Carolina. 

Georgia  

Florida  

Ohio  

Indiana  

IMnoJs  


Noríh  Pakota..j 
South  Dakota. 


Kansas  

Kentucky... 


TfiTUKiSSiV  

Alabama  

MLssLssippi  

Lo«  liviana  

T^oxí^s   ■ 


Oklahoma.. 
Arkajisa<... 
'.rotuna... 
V."  rombo;.. 
( obirudo. . . 


New  Moxlco... 

Ariznna  

Utah  

Novela  


Itlaho  

Washington  

Oro^on  

California  


92: 
yo 

93i 

m 


05 
85. 
90 
88 

SO. 

70 
63 
78 
69 
CC 

•0, 
82 
77 
62 


Michigan  

Wbeonsin  j  80 

Minnesota  :  30 

lowa  ;  68 

45 

80 

78¡ 

Núbratka  ;  68 


57 
61 

70 
72 
65 
68 
65 


■ 


V 

58 

80 

85 
«2, 

■JO 

95 
94 

sa 
5?! 

751 
91¡ 

I 


2i 

•  > 

x  es  | 

pÁ 
88 
84 
88 
84 
83 

8f. 

MJ 

81 

82 

77 
v. 

so 
79 


Oniom. 


*  t'. 
«  «a 


lionns 
(dry). 


*  £ 

— '    |íO  «3  |  • — ■ 


Lima 

bcuos. 


Broom    Siiftar  '  Ror- 
coni.      «me.  ■  <hum. 


85 

;s 
:: 

83! 
82; 
82! 
78¡ 
68 


< * 

«9. 
«&' 
79 

82 
80 

<  7; 

76 

"¡ 

58 

& 

SO 
87 

81 

*7 
90 
90 

90 
84 
89, 
90 


P.c. 
89 
00 
S3 
06 
00 

01 

SO, 
.84' 

«o; 
87: 
i 

S2 
70 

7«; 


P.c) P.c.  P.c. 


S7 
84: 
89 
81( 
81' 

82' 
83 
St 
86 

8-1 
HK 
88' 
78;  8H: 
70  84'» 


91 

93 
93 
95 

92 
85 

86 


87 
S7 
87 
81 

MI 

M 
84 
84 
80  83 
90  .... 


t  -  es 


87 
65, 
83' 
75¡ 
681 
I 


81 
80 
84; 
84 

80' 


P.c. 
92 
Kñ 
100 
93 
04 

8S¡ 
86 
92, 
91 ! 

81 
7:1 
80 


7S     86    84,    84  8» 


P.c 
88 
84 
89 
80 
83i. 
I 

K2|. 
82l. 
84:. 
831. 
Sil. 


P.c. 


«  « i 

■  > ,  s» 
■X  es  j  >-» 

P.c.Px 


I  i) 


3  * 

<¡J  w. 

•  * 

^  > 


P.c.P.c.  í 


so;.. 

H2¡  70 
81  ... 
S4¡... 
SI... 


...... 


M 
79 


S* 


86 

S5 
8* 


74; 

88 
MI 
78, 
(¡4' 


S3 
SO 

76 
78' 
76, 
I 

78 
78 


3 

s,; 

83, 
8.3 
85 

&3 

79 

I 

80, 
81 
76 
75 
8* 


80 

8<; 
7  r  ¡  K5 

Hl,  Si 
80 

74 


79 


7»!  M 
86.  91 
9.3 


f.3: 
0!, 
06 
96 

W5 
88 

93 


M, 
89 

84 

S.N' 
04 


m 
91 

92; 


SI 
70 

«2 
90 

88 
80¡ 
52 

90 
75 
7S 

<;■-. 

68 
74 

.76¡ 

•K) 

82 

I 

65 
76 
82 
92 
95 

95 
90 
95 
95 


841 
81¡ 
911 


84 

78: 

82 
8ti 
86 
82 
72 

80 
82 
78 
72 
81 

82 
83 
81 
81 


Si, 
60 


¡    ^'i  Z? 
7X 


82: 

76¡ 
75 


81 


83 
si-, 


78 


S4! 
92| 
«i 


rol 

84| 
S4¡ 
82 
71 


vH.'»; . 
781, 
78: 
71! 


66 


72 

78' 

6K¡ 

83. 
82' 


77|  86  . 
62     76  . 


78 

87 

80 

71 

83 1 

72 

S) 

7.3¡ 

82 

8.3 

811 

82 

....1 

81 

V 

67; 

86. 

-i 

73 

88 

76i 

77 

71 

73 

75; 

H4 

i 

Deets. 


—  ¡xa 


llops. 


Tea- 
nuts. 


•  .  r 
■  i  —  es 


¡3*'  So! 

I  fl  ti) 

i  Cv  93 

z  \>>$ 

a  \  >  > 


I 


P.c\P.e:P.c.  P.c. 


y. 


P.C.P.C. 


70;  ?J| 


74|  Mj. 

83  83!. 

8.3  8o| . 

so  ;  84 


vi 

72 

61 
n5 
■J2 

'il 


v, 
84 
85 
83 
SI 

S-l 
86 
87, 
85 
80 


85' 

SO 

80' 

92, 

80 

92! 

87 

90, 

88 

W 

88 

87 

«n: 

sV 

97;  87    m  80 


83 
83 


79 


86 
87 
91 
81 


S 

S.>| 
SO 
80j 

S'J 
S6' 
83r 
Síi, 
92; 


82.  90 
90 

K2¡ 


S5' . 

82: . 

üi: 

sol 

8J 


80 


!)3 


S7 


íí5  s; 


81' 
8'i¡ 
90 


WJ 


U.S  j78.4jS0.  7¡81. 9,84.4184. 5  83.6  81 


I 


92 
90¡ 
0."» 


82( 
95, 


-.7 


94' 


93 


87 

KM' 

U2 

90; 


05 
90 
05 


80 

ya 

92 


w 

95. 
05' 
00 

>7 
•7 


92¡ 

92;  9i: 


7s 


ÍK). 
01' 


V, 


83 
82 

8s 
901 


81 


83 
82 

87 
88 


J 

82 

84, 

86 

8») 

85 

87, 

.89 

84' 

1 

79 

1 

73' 

72 

K2, 

80 

95 
92 

75 

71 

K7 

Ori 

89 

. ... 

1 

<)2 
91 

8X 

92' 

05,  91 


,  2W  8; 78. 17$.  0  81.  8'89.  1¡70.  7<H2.  2[92.  5 ¡8».  877.  8¡87. 0:M.  5¡84.  3 
I       I       1       1       I       lili       I       I       1  I 
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FARMERS    BULLETIN  021). 


PRICES  OF  FARM  PRODUCTS. 

Table  19. — Prices  paid  lo  produccts  of  farm  producís,  by  Stales. 


State. 


Maino  , 

N.  Humpshire. 

Vermont  , 

Massachuset  t-t. . 
Khodo  Island... 

Conneoticut  

New  York 

New  Jersey  

Pennsylvania. , 
Delawar  I  , 

Moryland  

VlrRinia  

West  Virginia.. 
North  Carolina. 
South  Carolina 

Georgia  , 

Florida  

Ohio  , 

Indiana  , 

Illinois  

Michigan  

Wisoonsin  , 

Minnesota  

lowa  , 

Missouri  


North  Dakota 
South  Dakota 
Nehraska. . 

K ansas  

Kentucky. 


Aug.  ir»,  1914. 


liogs. 


ú 


Bol- 
lar». 
8.10 
9.00 
8. 10 
10.50 
9.30 

11.30 

v  ?0 
8.30 
8.90 

9.  io: 


Dol- 
ln». 
7.00 
8. 22 
7.18 
8.43 
8.38 

9.00 
7.50 
8.38 
7.92 
7.50 


8.20!  7.98 


Tcnncssee... 

Alahama  

Mississippi.. 
Louisiana... 
Texas  

Oklahoma... 

Arkun-iv-  

Montana  

Wyorainjí... 
Colorado .... 

New  México. 

Arizona  

Utah  

Nevada  


Idaho  

Washington. 

Oreiron  

California. . . 


8.20 
8.20 
8.40 
7.80 

8.20 
7. 10 
8.90 
90 
8.80 

8.40 
8.30 
8.00 
H.50 
8.20 

7. 10 
7.80 
7.20 
8. 40 
8.00 

7.70 
7.20 
6.70 
6.  80 
7.40 


7. 12 
7. 40 
7.  42 

7.3S 

ti.  9N 

n.35 

7.88 
7.85 
7.00 

7.58 
7.30 
7.  ls 
7.50 
7.38 

6.02 
7.00 
7.  1^ 
7. 35! 
7. 32 

fi.  90! 
0.90 
6. 68 
6. 10 
l¡.  85 


Beef 
cnttle. 


Shoep 


Dol 
lari. 
7.50 
8.00 
5.80 
8.00 


9.  MI 

t,.:»(i 
8.00 
7.70 
6.20 

7.0Ó 
6.50 
6.70 
5.40 
4.80 

4.70 
5.40 

7.30 
7.20 
7.50 

6.60 
6.40 
6. 10 
7.  SO 
6.90 

6.20 
6.90 
7.60 
7. 40 
6.30 


Dol- 
¡ar». 
7. 15 
6.80 
5.17 
6.67 


8.37 
5.42 
ti.  33 
6. 15 
5.60 

5.  > 
4.90 
5.10 
4.20 
3.78 

4.02 
4.  OS 
v_> 
5.58 
5.80 

5.12 
4.00 
4.45 
0.02 
5.62 

4.35 
5.10 
5. 62 
5. 52 
4.85 


Dol- 
lar» 
5. 10 
7. 00 
4.10 


4.25 

8.50 
4.50 
5.  (XI 
5.60 
5.50 

5.50 
4.50 
4.50 
4.70 
5.70 

4.20 

4.50 
4. 10 
4.50 

4.70 
4.90 
4.90 
A.  10 
4.10 

5.10 
5  20 
.-,  70 

:,.  2(i 

3.80 


I 

.1  7.90  7. 18 
.  0.40  6.12| 
.1  7.50'  7.52 
.  8.50 
.  I  8. 10 


5.90  4.18  3  90 

4.50  3.35 

4.50  3  48 

6.00  4.12  5.80 

5.60  4.32,  4.60 


C3  tC 

o  sí 

•  > 

-r  es 


Dol- 
lar» 


Milih 

cows. 


r.  ~ 

«v  -1 

•  > 

—  - 


Dol-  Dol- 
lar»,  lar». 
4. 42'W.  00  49.  78 
5.  68  «0. 00  54. 4S 
3.62  58.0O47.3O 
180.00  52.25 
76.»I0;0S.  I'-' 


7. 00  72. 00|(i2. 9 
4.25  65.40  54.50 
4.67  76.50:61.25 
5.55  63. 80:50.42 
4.30  53.00  45. 20 


,>.> 


53 

MI  |.s 
85  -» I 

3* 

mi  42 


4.25  39 
5. 3.3  40 

3.050.3 

:t.  5s55 
3.  82  -.2 


00  40.62 
90  37.08 
00¡41.45 
50<33. 48 
00  38.35 

30  32. 70 
00,40.35 
00  49.  08 
60  40. 20 
50 .50.  f  5 


4.25:61.00  46. 15 
3.90  74.90  49.28 
3.90  03.40 
4 

3. 75,58. 00:45.65 


,13.85 
00  64.80,49.62 


4. 48  65. 50  46. 50 
i.  1800.00  u\.:v) 
4. 35  70. 00¡48. 50 
4.3262.80  46.75 
3. 50  19. 00:39. 20 


7. 32 
7. 42| 


5.80'  4.40  4.60 
4.90 
6.50 

7.80  5.12 


3  52  40. 10  36.  05 
4.70  3.8239  20  31  05 
4.00  3.32  40.20  31.10 


18  40.00  33. 10 
22¡57.00  42. 80 


6.50  5.22 


4.35  55.00  42. 45 
3-70  3.60  3.55  42.10  30.88 
5. 93  5. 141'  4. 43'sO. 00  57. 25 
5.  SO'  4.  80  83.00  58. 12 
5.50;  4.68  70. 00  54. 30 


7. 20  7.  45!  6.  40  5. 20  5.  40 
7.00;  7.  «13  6.20  5.07  3.80 
7.30  7.  12'  6.00  5.  10  5.40 


4.3; 


59. 50,50. 32 
4.  13  94.00*0. 00' 
5. 02¡08.  20¡40.  82 
8.30Í  8.17  6.10!  6.50,  5.20.  4. 17¡S0.00  69.50 


7.  70!  7. 42 
7.90:  S.  12 
7.  WV  8. 02 


6.10'  5. 22'  4.40  4. 18|78  00'50.32 
6.60,  5.58  5. 10'  4. 58:80. 0062.  82 
0.10,  5.60  4  50  4.42168.00  54.28 


20  6.40,  5.62  5.10  4.50,70.00  54.02 


Fept.  1,  1914. 


United  States  8.11  7.30  0.47¡  5.08  4.87 

I        I  I 


Horses. 

Btlttcr. 

Eggs. 

Chic  l;ens. 

eS  íu. 

y 
i 

<¿ 

es  te 

■  s 

■  rf 

5  s 

>■•  O, 
■  t» 

.1" 

^* 

>. 

i 

> 

>.  5 

1  u 

2 

¿S 

*  es 

1 

es 

Oí 

E 

«o  ct 

Dol- 

lar». 

lar*. 

X 

ft<t 

C  1 ». 

Ct*. 

í   í  T. 

¿\A¡ 

mi 

H 
.11 

.y1 1 

oU 

28 

11  i 
H.  1 

14  7 

17(1 

180 

TI 
■Jo 

01 

*J9 

30 

ir.  n 

II».  u 

14  9 

170 

104 

31 

30 

27 

27 

14.3 

13.4 

250 

210 

36 

34 

38 

34 

19.5 

16.8 

250 

230 

1/i 

«>ií 

00 

oí 

30 

17  n 

ik  n 

200 

211 

34 

OI 

33 

34 

16.4 

172 

180 

11 
OI 

—  ■ ' 

27 

íi\  9 

15  1 

170 

174 

33 

32 

31 

29 

18.7 

17.6 

180 

173 

30 

28 

20 

24 

15.7 

13.5 

130 

140 

20 

23 

15  0 

14  5 

Ala  %M 

137 

150 

«si» 

21» 

22 

10  0 

ID.  U 

14  7 

140 

139 

2-* 

23 

-  1 

19 

14  K 

10.  w 

146 

140 

25 

23 

21 

20 

14.1 

12.9 

155 

140 

24 

23 

20 

18 

1.3. 3 

11.6 

173 

176 

25 

20 

1  '  s 
1  _ .  > 

12  2 

160 

156 

94 

1i 

X*l 

90 

19 

11  Q 

19  7 
1—.  1 

145 

146 

<>> 

31 

9S 

24 

17  J» 

14  2 

158 

166 

27 

24 

22 

20 

13.3 

12.0 

141  151 

24 

22 

20 

1" 

12.3 

11.1 

142 

154 

27 
*  4 

'•  1 

- 

10 

17 

12  1 

11  2 

172 

173 

4»» 

99 

SO 

lutU 

11  2 

172 

172 

26 

21 

19 

12  7 

11  7 

155 

162 

27 

25 

21 

18 

11.4 

10.4 

149 

164 

20 

24 

:o 

16 

11.8 

10.3 

115 

12i 

23 

21 

17 

15 

11  0 

10  4 

136 

147 

•  O 

92 

1Q 

17 

i  1 .  u 

10  3 

AIS*  «9 

124 

135 

25 

23 

!s 

17 

10.2 

9.2 

130 

131 

23 

21 

17 

15 

11.0 

9.7 

118 

128 

24 

22 

17 

16 

10  1 

9  4 

121 

131 

21 

1Q 

Ift 
1U 

16 

12  O 

I46.  u 

11  1 

137 

145 

18 

18 

16 

16 

11.8 

10.8 

138 

138 

23 

21 

18 

17 

13.2 

11.6 

125 

121 

22 

21 

17 

17 

12.9 

11.5 

110 

96 

29 

26 

19 

18 

14  0 

13  3 

92 

94 

23 

21 

17 

15 

10.7 

9.6 

98 

107 

23 

21 

16 

14 

10.1 

9.0 

98 

111 

23 

21 

16 

16 

11.0 

10.3 

122 

141 

30 

31 

28 

29 

13.2 

14.3 

92 

94 

27 

28 

25 

26 

10.6 

14.3 

105 

120 

28 

28 

26 

25 

14.0 

13.4 

65 

82 

34 

31 

29 

28 

14.0 

14.0 

101 

112 

34 

34 

31 

31 

19.4 

17.0 

120 

115 

30 

29 

22 

23 

13.1 

13.4 

110 

135 

36 

36 

37 

« 

22.0 

20.3 

110 

142 

27 

30 

22 

s 

12.0 

12.4 

123 

150 

31 

31 

29 

13.8 

13.8 

98 

121 

33 

31 

27 

27 

13.7 

12.6 

127 

145 

29 

30 

29 

28 

16.0 

14.5 

135.21  142.69 

1 

25.3 

24.3 

21.0 

19. 1 

12.7 

11.6 
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Table  20. — Averages  for  the  United  States  of  prires  paid  to  produccrs  of  fami  producís. 

I 


Product. 


Hors  por  100  lbs. 

Heef  cattle  do... 

Veal  calves  do.. . 

Sheen  do... 

Laníos  do... 

Milchcows.per  head. 

Horses  do... 

I  i  oncy ,  comb .  per  1  b . 
W  o  ó  1,  unwashed, 

per  Ib  

Peanuts  per  Ib. 

Apples  per  bu. 

Peaches  do. .. 

Pears  do... 

Beans  do... 

Sweet  potatoex.do. . . 

Toma  toes  do... 

Onions  do. . . 

Cabbages.per  100  lbs. 
Cío  ver  seed.  .per  bu. 
Tiinothy  seed.. do... 

Alfalfa  seed  do. . . 

Broom  corn.per  ton. 

Cotton  seed  do. . . 

Hops  per  Ib. 

Paid  by  farraers: 
Cfover  seed, 

per  bu  

Tlmotby  seed, 

Íer  bu.*.  
faifa  seed, 

per  bu  

I3ran  ...per  ton. 


Aur.  15. 


Sept.  15. 


Julv  1".. 


1014 

1913 

SS.ll 
6.47 
s.  u* 
4.87 
6.28 

$7. 79 
5.91 
7.53 
4.32 
5.50 

60.72 
135.00 
.135 

54.78 
141.00 
.138 

.187 
.049 

.158 
.049 

.69 
1.05 

.99 
2.54 

.98 

.75 
1.26 
1.10 
2.11 

.99 

.92 
1.38 
1.74 
8.76 
2.43 

.96 
1.05 
2. 15 
9.37 
2.01 

6.81 
91.00 
20. 16 
.200 

7.90 
91.00 
20. 24 

10.39 

11.94 

3.17 

2.76 

7.79 
27.24 

10.06 
25.10 

1912 

1911 

1910 

1913 

1912 

1914 

1913 

1912 

17  11 



£6  51 

17  78 

$7  47 

17  72 

17  81 

5. 37 

4.  M 

5.92 

-     ■  t  - 

O. 

6.38 

6.  ÍW 

0. 17 

6.62 

7  71 

t".  Sí 

7  Sí) 

7  4rt 

6  13 

4Í26 

3.9S 

4.68 

4.23 

4.11 

4.75 

4.20 

4.21 

5.60 

5.25 

5. 70 

5.51 

5.49 

6.55 

6.05 

5.74 

46.  1 1 

42  26 

40  77 

46  79 

59  67 

54  Kl) 

45  41 

141  lio 

1*11.  w 

liv  no 

141  IV) 
1.1.  uu 

MI  fifi 
111.  w 

rt7  mm 

141  m 

1  "lo.  w 

14°  nn 

.  i  *>  ) 

1  *1X 
.  1  30 

1  tí 

1'Lñ 

.188 

.160 

.195 

.158 

.1*7 

.18.5 

.lia 

.189 

.050 

.053 

.015 

.049 

.048 

.052 

.051 

.049 

.  68 

.  i. i 

.  t  4 

.  /6 

.  nj 

n  1 

.  Mu 

. 

1.08 

1.38 

1.11 

1.36 

1.10 

1.10 

1.30 

1.12 

1.06 

1.18 

1.19 

1.00 

2.  40 

2.20 

2.27 

2.08 

2.3* 

2.22 

2.22 

2.47 

1.02 

1.07 

.83 

.90 

.89 

.94 

.89 

1.13 

.»;s 

.59 

1.67 

1.61 

1.27 

1.00 

1.16 

1.00 

1.04 

.89 

1.70 

1.02 

1.14 

1.88 

2.47 

1 .  v< 

1.79 

1.25 

2.66 

2.64 

2. 29 

9.80 

9.65 

7.53 

7.31 

9.39 

K.12 

9.78 

10. 64 

3.20 

6.52 

2. 13 

2.09 

2.32 

1.94 

5.96 

8.58 

7.  42 

9.02 

4.92 

8.20 

8.32 

83.00 

72. 00 

142. 00 

106.00 

77.00 

88.00 

57.00 

85.00 

1S.02 

20.45 

21.07 

17.61 

22. 78 

21.37 

19.04 

.  188 

.365  1  

.209 

.19* 

.147 

.148 

.280 

11.78 

3.89 

10.07 
27.41 

10.22 

2.84 

8.96 
26.59 

11.61 

3.06 

10.52 
26.82 

'.¡.79 

2.99 

8.29 
26.36 

12.12 

2.57 

9.41 

24.65 

12.82 

6.59 

10.07 
28.41 

25.92 

25.19 

Table  21 . — Rangc  of  prües  of  agrícultural  producís  at  market  ccnUrs. 


Jtüy,  1914. 

Aur.,  1913. 

Aug.,  1912. 

$0.76  -$0.91 

.  77}-  .95* 
.884-  1.024 

$0.84}-$0.921 
.84  -  .904 
94J.-  .97 

$0.98  -$1.12 
1.00  -  1.071 
1.07  -  1.10 

.67  -  .774 
. 67J-    .  76 

.691-  .781 
.681-  -"«i 

.711-  .801 
.73*-  .83 
.81}-  .83 

.294-  .394 
.31  -  .30 
.68  -  .754 

.35  -  .381 
. 34|-    .  394 
.55-  .72 

.44-  .391 
.  S0|-    .  42| 
.61  -  .701 

14.50  -18.00 
.35  -  .38 

16. 50  -19. 00 
.  19  -  .20 

15.00  -22.00 
.23  -  .30 

.24-  .25 
.32-  .33 

.20-  .21 
.29-  .30 

.23  -  .25 
.35  -  .36 

8.50  -  9.50 

7.75  -  9.00 

7.50  -  8.65 

.26|-  .291 
.26  -  .28 

•  26J-  -30 
.26  -  .271 

.26  -  .274 
.25  -  .25 

.24  -  .31 
.18-  .19 

.27  -  .36 
.14-  .17 

.24  -  .32 
.151-  .191 

.14  -  .141 

.13J-  .15} 

.15-  .16) 

Products  and  markets. 


YVheat  per  biishel: 

No.  2  red  winter,  St  Louis  

No.  2  red  winter,  Chicago  

No.  2  red  winter,  New  York  •  

Cora  per  bushel: 

No.  2  mixed,  St.  Louis  

No.  2,  Chicago  

No.  2  mixed,  New  York  «  

Oats  per  bushel: 

No.  2,  St.  Louis  

No.  2,  Chicago  

Uye  per  bushel:  No.  2,  Chicago  

Balea  hay  per  ton:  No.  1  timothy, 

Chicago  

TTops  per  poimd:  Cholee,  New  York.. 
Wool  per  pound : 

Ohio  fine  unwashed,  Boston  

Best  tub  washed,  St.  Louis  

Live  hogs  per  100  pounds:  Bulk  of 

sales,  Chicago  

Butter  per  pound: 

Creamery,  extra,  New  York  

Creamery ,  extra,  Klgin  

Kgg<?  per  dozen : 

Average  best  fresh,  New  York  

Average  best  fresh,  St.  Louis  

Cheese  por  pound:  Colored,1  New 
York  


Scpt.  1,1914. 


Aug.,  1914. 


si.  10  -$1.111 

1. 12  -  1. 13 
1.10  -  1.19 

$0.80  -$1.14 
.85}-  1.16 
.95  -  1.22 

.79  - 

.?9r- 
.884- 

.794 
.801 
.8S| 

.77J-  .W 
.74-  .86 
.82  -  .93?. 

.48  - 
.96  - 

.501 

.49 

.961 

.34  -  .50 
.331-  •'1HÍ 
.67  -  1.01 

14.50  -15.00 
.35-  .37 

15. 00  -18. 50 
.35  -  .37 

.25  - 
.32  - 

.26 
.33 

.25-  .25 
.32-  .33 

9.05  - 

9.45 

7.90  -  9.90 

.314- 
.28  - 

.32 
.  M  \\ 

.284-  -32 
.28  -  .304 

.30  - 

.214- 

.37 
.211 

.27  -  .36 
.  19  -   .  214 

.16  - 

.161 

.141-  .16* 

»  F.  o.  b.  alloat. 

1  óeptember  eolored— September  to  April,  inclusive;  ncw  colored  May  to  July,  inclusive;  colored  Augus  . 
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Table  22.  -  The  cquiralent  in  yidd per  une  of  1(X)  per  cent  condiiion  on  Oct.  1  in  earh  State. 


Si  ale. 


I 


liuek- 
•ivhent. 


l'ota- 
toes. 


Maitie  

New  liampsíiire  I 

\>rnn.nt  • 

MassocliMSPUs  

UlHxIo  Islan<!  


■  


Ruth. 

50.0 
50.  o 
.Vl.O 
.'MIO 
41.0 

"lid 
40  0 
41.2 


('porcia. 
Flor  Mu. 
Ohio.... 
ln<  liana. 
Illinois. 


Mi<hii:an.. 

Minuosota. 

lowa  

Missouri. . 


Nuriii  Dakol.i. 
Suurh  Pakotü. 

Nphraska  

Kansas  

Kpnturkv  


Tpnnesspc.. 
Aluhíima... 
Mlssis.sippi. 
Louisiuiia. . 
Texas  


Oklahnnin. 
A  r  kansas.. 
Montana  . 
Wyominí. 
('olonvlo. . 


Now  México. 

Arizoun  

llHh  

NpyivIu  


Idaho  

Wusl(in«ton. 

Orwon  

California... 


Conupcticut  

New  York  

New  Jersey  

l'enns  vívanla  ¡     lo.  4 

DeLvwnre  

Mary)an<i  

Virginia  

West  Virginia  

North  Carolina  

South  Carolina  


31.0 
2»».  2 
n  r> 
ir-,  r. 
2H.  r, 


Bush. 
34.  5 
32.0 
2S.0 

23.  5 


30.0 

42.  5 
30.0  ! 
37.4  | 
22.4 
22.0  . 

i:,  r.  . 

1(5.0  . 
40.0  1 
4.V  0  I 
41.0  | 

41.  ó 
42.5 
40.0 
41  0 
3«¡.  0 

32.0 
34.0  i. 
35.  5  1 
32.0  ! 
312 


31.5 
2fV 
31.0 
2S.  5 
20.0 

31.  A 

:t«.  5 
35.0 

35.0 

34.5 
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HOW  TO  ATTRACT  BIRDS  IN  NORTHEASTERN 

UNITED  STATES. 

By  W.  L.  McAtkk,  Anti*Utnt  liiologist. 
INTRODUCTION. 

The  means  of  increasing  the  number  of  birds  about  our  homes  are 
few  and  simple.  They  comprise  adequate  protection  and  the  pro- 
visión of  siiitable  nesting  piares,  food,  and  water.  It  is  planned  in 
a  series  of  publications,  of  which  this  bulletin  relating  to  Northeast- 
ern  United  States  (üg.  1)  is  the  first,  to  recominend  practicable 
methods    of    attracting  p 


birds  about  homes  in  the 
various  parts  of  the 
United  States.  Especial 
attention  will  be  given  to 
the  valué  of  fruit-bearing 
shrubs  and  trees,  as  there 
is  available  less  informa- 
tion  relating  to  these  as  a 
means  of  attracting  birds 
tlian  conccrning  more 
widely  known  but  not 
more  importa  nt  measures, 


Fio.  1.---Map  of  tilo  T'nited  States,  the  slmded  ansa 
Khowlag  the  tt-nitory  to  whlch  tlils  luilletin 
upplit'S. 


as  protection,  winter  feeding,  and  the  supplying  of  nesting  boxea  and 
water.  Kurtherrnore.  the  last-mtmcd  mcsisuros  need  not  vury  so  much 
with  the  locality  as  does  choice  of  fruit-bearing  shrubs  and  trees. 

PROTECTION. 

Protection  is  the  prime  requisite  for  increasing  the  number  of 
birds  in  any  área,  and  the  results  of  protection  are  in  direct  propor- 
tion  to  the  amount  given.  Besides  insuring  birds  against  every  form 
of  persecution  by  human  kind,  we  must  defend  them  from  various 
natural  foes.   The  most  eífectual  single  step  is  to  surround  the  pro- 

Xote. —  Means  of  prjvidlng  a  food  supply  for  wlld  birds  about  the  homestead  are 
espt-'Clally  deseribed  in  this  bulletin. 
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posed  bird  sanctuary  with  a  vermin-proof  fence  (fig.  2).  Such  a 
fence  should  prevent  ent ranee  either  by  digging  or  by  elimbing,  but 
will  serve  its  greatest  use  if  it  can  not  be  climbed,  and  is  therefore 
cat-proof.  Tf  it  is  impracticable  to  build  an  impenetrable  fence,  the 
next  best  deAicc  is  to  put  guards  (fig.  3)  of  sheet  metal  on  all  nest- 
ing  trees  and  on  polea  supporting  bird  bouses.  This  should  be  done 
in  any  case  wherc  squirrels  or  snakes  are  likely  to  intrude,  as  it  is 
usiially  impracticable  to  fence  out  tbese  animáis.  Tree  gnards 
should  be  6  feet  or  more  above  ground.  Attacks  by  hawks,  owls, 
crows,  jays.  or  other  enemies  are  best  controlled  by  eliminating 
the  destructivo  individuáis.  Those  who  wish  to  combat  English 
sparrows  will  find  fu  11  direetions  for  so  doing  in  Farniers'  Bulletin 
491?.  "The  English  Sparrow  as  a  Pest,"  by  Ned  Dearborn,  1912. 


FlO.  2. — Cnt-pruof  fi-nei- ;  </.  Wltli  bnrbed  wlrcs :  b.  wlíh  loóse  ovcrhanginK  nxUlny. 


BREEDING  PLACES. 

Although  a  considerable  number  of  our  native  birds  build  their 
nests  ou  the  ground,  the  majority  place  them  in  trees  or  shrubs,  either 
in  holes  or  on  the  limbs  or  in  crotches.  Shrubbery  and  trees  for 
nesting  sites,  therefore,  are  essential  for  making  a  place  attractive 
to  birds.  and  a  double  purpose  is  served  if  the  kinds  planted  are 
ehosen  from  the  list  of  fruit-bearing  species  given  further  on.  Shrubs 
should  be  allowed  to  form  thickets  and  should  be  pruned  back 
severely  when  young  so  as  to  produce  numerous  crotches. 

Constant  reinoval  of  oíd  trees  and  modern  tree-surgerv  ha  ve  re- 
sulted  in  a  great  diminution  in  the  number  of  tree  cavities,  the  natu- 
ral bornes  of  most  of  our  hole-nesting  birds.  Fortunately  most  of 
these  birds  will  utilize  artificial  nest  cavities.  or  bird  houses.  The 
sizes  useful  for  various  birds,  plans  for  making,  and  illustrations 
of  numerous  bird  boxes  are  given  in  Farmers'  Bulletin  609, 
"  Bird  Houses  and  How  to  Build  Them,"  by  Ned  Dearborn,  1914. 
The  mest  common  errors  in  putting  out  bird  houses  are  choosing 
poor  locations  and  supplying  too  manv  boxes.  A  bird  house  in  a 
bald.  glaring  location  is  not  nearly  so  likely  to  attract  tenants  as 
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one  in  a  partially  shaded  place.  Martins,  only,  prefer  a  house  stand- 
ing  apart  froni  trees.  Entrances  to  boxes  should  be  sheltered  by 
projecting  roofs  and  should  face  away  from  the  prevailing  wind 
and  rain  storms. 

All  bird  houses  should  be  constructed  so  that  the  interior  may 
easily  be  examined  and  cleaned.  This  is  not  only  important  to 
permit  last  year's  rubbish  to  be  thrown  out,  but  is  necessary  in  much 
of  the  área  for  which  the  present  bulletin  is  written  to  facilitate 
inspection  for  gypsy-moth  egg  masses  and  cocoons. 

As  a  rule  birds  do  not  like  being  erowded,  and  if  a  place  is  studded 
with  bird  houses  only  a  few  of  them  will  be  occupied.  Birds  not 
only  do  not  want  bird  neighbors  too  near,  but  they  are  impatient 
of  human  meddling,  and  therefore  should  be  granted  as  much  pri- 
vacy  as  possible  during  the 
actual  incubating  and 
brooding.  Nests  built  in 
shrubbery  are  especial  lv 
likelv  to  come  to  a  bad  end 
if  the  birds  are  frequently 
disturbed. 

If  we  would  protect 
ground-nesting  birds,  as 
bobolinks,  meadowlarks, 
and  bobwhites,  grass  in  the 
nesting  fields  must  not  be 
cut  during  the  breeding 
season. 

WATER  SUPPLY. 

Nothing  has  a  more  po- 
tent  attraction  for  birds 
during  hot  weather  than  drinking  and  bathing  places.  The  birds' 
water  supply  should  be  a  pool  not  more  than  a  few  inches  deep,  the 
bottom  sloping  gradually  upward  toward  the  edge.  Both  bottom 
and  edge  should  be  rough,  so  as  to  afford  a  safe  footing.  A  giant 
pottery  saucer  (fig.  4,  a)  is  an  excellent  de  vice,  or  the  pool  may  be 
made  of  concrete,  or  even  metal,  if  the  surface  be  roughened  (fig. 
4,  b).  The  bird  bath  may  be  elevated,  or  on  the  ground  if  on  an  open 
space  where  skulking  enemies  can  not  approach  too  near. 

A  water  supply  is  appreciated  in  winter  as  well  as  in  summer. 

FOOD. 

Food  supply  is  the  vital  factor  in  bird  life  and  the  most  important 
single  offering  we  can  make  in  our  efforts  to  attract  birds.  It  is  im- 
portant to  note  that  an  ampie  supply  of  food  prior  to  and  during  the 
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nesting  season  tends  to  increase  the  number  of  eggs  laid  and  al  so  the 
number  of  broods  in  a  season.  Bird  food  may  be  supplied  in  two 
ways — by  planting  trees,  shrubs,  and  herbs  which  produce  seeds  or 
fruits  relished  by  birds,  and  by  exposing  food  in  artificial  devices. 
The  most  familiar  phase  of  the  latter  niethod  is  winter  feeding. 

ARTIFICIAL  FOOD  SUPPLY. 

During  the  season  when  the  natural  food  supply  is  at  its  lowest  ebb 
birds  respond  most  readíly  to  our  hospitality.    Winter  feeding  has 

become  very  popular,  and  the 
result  has  been  to  bring  about 
better  understanding  between 
birds  and  human  kind. 

The  winter  foods  commonly 
used  include  suet  or  other  fat, 
pork  rinds,  bones  with  shreds  of 
meat,  cooked  meats,  meal  worms, 
cut-up  apples,  birdseed,  buck- 
wheat,  crackers,  crumbs,  coconut 
meat,  cracked  cora,  broken  dog 
bisen  its  or  other  bread,  hemp 
seed,  millet,  nut  meats  of  all 
kinds  (especially  peanuts),  whole 
or  rolled  oats,  peppers,  popcora, 
pumpkin  or  squash  seeds.  raw  or 
boiled  rice,  sunflower  seeds.  and 
wheat. 

The  methods  of  making  these 
supplies  available  to  birds  are  as 
varied  as  the  dieta ry  itself.  A 
de  vice  very  commonly  used  is  the 
food  tray  or  shelf  (figs.  5  and  6). 
This  may  be  put  on  a  tree  or  pole, 
by  a  window  or  at  some  other  point  about  a  building,  or  strung  npon 
a  wire  or  other  support  on  which  it  may  be  run  back  and  forth.  The 
last  device  is  useful  in  aecustoming  birds  to  feed  nearer  and  nearer 
a  comfortable  observation  point.  A  fault  with  food  suelves  is  that 
wind  and  rain  may  sweep  them  clean  and  snow  may  cover  the  food. 
These  defeets  may  be  obviated  in  part  by  adding  a  raised  ledge  about 
the  margin  or  by  placing  the  shelf  in  the  shelter  of  a  wall  or  shield- 
ing  it  with  evergreen  br anches  on  one  or  more  sides. 

Feeding  devices  not  affected  by  the  weather  are  preferable.  An 
excellent  one  is  a  coconut  with  a  hole  bored  in  one  end.  ( Fig.  7.)  The 
cavity  is  filled  with  chopped  suet  and  nuts  or  other  food  mixture,  and 


Fkj.  4. — Bird  baths  :  o,  Fottery  ;  b,  metal 
or  concrete. 
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tho  nut  is  suspended  by  a  vvire  from  a  liinb.  The  size  of  the  hole 
regí  ilutes  the  character  of  the  guests;  if  small,  large  birds  can  not 
gobble  the  supply,  and  the  coconut  nieat  as  well  as  the  stuffing  is 
eaten.  Cans  with  small  openings  muy 
be  substituted  for  cocón uts.  Food  bas- 
kcts  of  any  desired  size  made  of  wire 
netting  or  a  metal  grating  may  be  hung 
up  or  fastened  to  the  trunk  of  a  tree. 
Food  mixtures  in  melted  fat  mav  be 
pon  red  into  holes  made  in  a  branch  or 
pieiv  of  timber  (fig.  8)  or  in  cracks  of 
bark  or  over  evergreen  branches.  AU 
of  these  devices  minimize  or  obvíate  the 
disturbing  eífects  of  stormy  weather. 

More  elabórate  apparatus  for  the  same 
purpose   comprises    various    forms  of 


Fio.  5. —  Food  trny. 

food  hoppers  and  food 
liouses.  The  food  hop- 
pers  (fig.  9)  in  comuion 
use  for  domestic  fowls 
are  adapted  to  the  fecd- 
ing  of  birds.  and  souie 
special  forms  are  nou 
manufactured  for  wild 
birds. 

The  food  house  is  a 
p ermanent  structure, 
with  s  o  1  i  d  roof .  and 
glass  on  one  or  more 
si  des  to  permit  observa- 
tions.  (Fig.  10.)  The 
food  trays  it  contains  are 
en  t  i  reí  y  sheltered  from 
the  weather.  In  one  style  this  result  is  obtained  by  mounting  the 
house  on  a  pivot  and  furnishing  it  with  vanes  (fig.  11)  which  keep 
the  open  side  always  away  from  the  wind. 


Fio.  6. — Food  slielf. 
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Game  birds  and  sparrows  may  be  provided  with  feeding  places 
by  erecting  low  hutches  or  making  wigwamlike  shccks  of  corn  or 
grain  sheaves  under  which  food  may  be  scattered.  The  opening 
should  be  to  the  south. 

Those  who  desire  to  have  birds  about  their  homes  should  not  feel 
that  their  pover  to  nttract  them  is  gone  when  winter  is  over.  Winter 

feeding  easily  passes  into  summer  feed- 
ing, and  experience  proves  that  some 
birds  gladly  avail  themselves  through- 
out  the  year  of  this  easy  mode  of  get- 
ting  a  living. 

NATURAL  FOOD  SUPPLY. 

We  have  thus  far  considered  way8 
of  feeding  birds  tidbits  we  ourselves 
have  gleaned.  We  may  feed  them  by 
another  method,  by  cultivating  their 
natural  food  plants  and  allowing  them 
to  reap  the  harvest  in  their  own  way. 

Less  has  been  done  in  this  respect 
for  the  true  seed-eating  birds  than  for 
those  fond  of  pulpy  fruits.  The  reason 
is  obvious,  however.  Our  seed-eating 
birds  largely  patronize  weeds,  which 
we  do  not  wish  to  cultívate,  while  the 

Fio.  7.-<  oconut  larder.  fruit  ¿epend  upon  many  plantg 

which  we  hold  in  such  esteem  for  their  ornamental  valué  that  they 
are  generallv  cultivated. 
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Something  can  be  done  to  attract  the  seed  eaters  about  our  homes, 
however.    A  number  of  commonly  cultivated  annual  plants,  belong- 


Flfl.  8. — Feeding  stick. 


ing  to  the  same  groups  as  those  upon  which  the  birds  feed  extensively 
in  nature,  produce  goed  crops  of  seeds.  These  plants,  being  depend- 
ent  upon  cultivation,  can  be  used  without  fear  that  they  will  become 
pests.  The  following  are  suggested  for  the  purpose:  Prince's 
feather  (Ainaranthm  cruentus),  love  lies  bleeding  (A.  cavdatus)^ 
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Km.  0. — Food  hoppvr  (roof  deUichable). 


asters,  ealandrinias,  blessed  thistle  (Carduus  henedictus) ,  centaureas, 
California  poppies  (Escfi&choltzia) ,  sunflowers,  tarweed  {Madia 
elegans),  forget-me-nots, 
Polygonum  oriéntale  and 
P.  sachalinense,  Por- 
tulaca,  SUene,  and  sugar 
cañe  (sorghum  varietie%). 

The  various  millets  are 
relished  by  nearly  all 
seed-eating  birds.  Com- 
mon  millet  (Panicum 
miliaceum),  Japanese 
millet  or  barnyard  grass 
(Echinochloa  crus-galli), 
and  Germán  millet  or 
Hungarian  grass  (Seta- 
ria itálica)  are  for  sale 
by  most  seedsmen,  and 
should  be  planted  in 
abundance  by  those  wishing  to  attract  granivorous  birds.  The 
height  and  stiffness  of  stalk  of  varieties  of  sorghum  should  make 
these  abundant  seeders  valuable  in  winter.   Japanese  millet  holds  its 

seeds  well,  and,  if  planted 
thickly  where  it  can  grow  up 
through  a  horizontal  lattice 
work,  makes  a  valuable  cover 
and  feeding  place  for  winter 
birds.  Canary  grass  (Phalaris 
canariensis)  and  various  species 
of  Pennisetum  also  are  good  for 
seed-eating  birds. 

Ahlers  and  birches  bear  in 
their  numerous  cones  a  supply 
of  seeds  which  are  eagerly 
sought  for  by  redpolls,  siskins, 
and  goldfinches  during  the  win- 
ter. We  can  cater  to  still  an- 
other  group  of  birds  by  planting 
ashes  and  box  elders.  The 
winged  fruits  of  these  trees  are 
opened  and  the  seeds  eaten  by 
pine  and  evening  grosbeaks,  the 
visits  of  these  birds  being  largely  regulated  by  the  supply  of  this  kind 
of  food.  Larches,  pines,  and  other  conifers  are  attractive  to  crossbílls 
as  well  as  to  some  of  the  species  just  mentioned. 


Fig.  10.— Food  houae. 
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FEKDING  FBUIT-KAT1NG  BIRDS. 

Feeding  fruit-eating  birds  is  best  accomplished  by  planting  se- 
lected  species  of  fruit-bearing  shrubs  and  trees.    The  species  listed  in  ^ 
Table  1  are  selected  from  a  much  larger  number  which  are  known  to 
be  favoritas  with  fruit-eating  birds.    Varions  considerations  have 

influeneed  choice,  as  ornamental 
valué,  earline*,  lateness,  or  length  of 
fruiting  season.  and  especially  avail- 
abilitv  of  the  plants  through  ordi- 
nary  channels  of  trade.  The  data  on 
fruiting  season  have  been  compiled 
from  the  principal  herbaria  of  New 
York  and  New  England.  with  a  few 
additions  from  other  sources.  Alfred 
Rehder  and  other  members  of  the 
staff  of  the  Arnold  Arboretum,  and 
C.  V.  Lanev,  of  the  Rochester  Board 
of  Park  Commissioners,  have  made 
val  na  ble  suggestions  concerning  the 
list. 

The  fruiting  seasons  indica ted  in- 
cludo  the  earliest  and  latest  dates 
recorded  for  New  York  and  New 
England.    Henee  it  can  not  be  ex- 

Fkí.  U. —  Food  hous*  «»n  pivot.  " 

pected  that  fruit  will  be  available  in 
anv  one  locality  through out  the  entire  bearing  season  of  a  plant, 
unless  a  large  number  are  set  out  and  in  a  variety  of  situations. 
Purchasers  may  obtain  information  from  nursery  catalogues  as  to 
where,  when,  and  how  to  plant.  Notes  on  species  which  may  be 
substituted  for  some  of  those  in  the  main  list,  and  other  comments, 
follow  the  table. 
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Note*  un  the  foreyuiny  lint. 
Bayberry.  Usual  trade  uame  is  M  y  rica  ecrifera. 

Hackberry.  Fruit  scurce  iu  late  Muy  aud  June.    Veltis  serrata,  C.  bungeanat 

or      mis*isttippien*Í8  may  be  substituted. 
Mulberry.  Morux  tatarica  may  be  used. 

Pokeweed.  Let  tt  grow  tbrough  shrubs  or  a  treílla  wblcb  will  support  ¡t  lo 
wínter. 

Bíirberry.  Berbería  am uremia,  H.  arixtata,  R.  regeliana,  and  fí.  rchdctiana  are 

good  substitutes.    The  univorsally  plunled  //.  thunbergi  seems  to  be  of  very 

Uttle  valué  as  bird  food. 
Sassafras.  Appears  in  luost  oatalog*  as  N.  offlvinale  or  N.  su. isa  fia*. 
Flowering  apple.  The  followiug  may  be  substituted:  /*.  bu  venta.  P.  haitiana, 

P.  parlcvwnni,  P.  xurgcntii,  and  /'.  tortugo. 
t'hokeberry.  Often  ealled  Pyrux  or  Atonta  nigrn.    /».  arbutifolia,  another  na  (i  ve 

speeies,  retains  irs  fruit  just  as  loug,  but  the  fruit  becomes  very  dry  toward 

the  end  of  the  season. 
riierry.  Prunus  erra  ni  fe  ra,  P.  frutieoxux,  P.  japónica  péndula,  P.  sargenta,  aud 

/'.  tomentosa,  a  11  introdueed,  are  worth  addiug. 
Sumae.  Rhux  copallinn  or  R.  hirta  (typhina)  may  be  substituted  for  R.  glabra. 
Juneberry.  Arnclunchicr  canndenxix,  aold  by  nurserymen,  is  a  composlte  speeies. 

Severa  1  speeies  are  now  recogntzed,  amoug  which  A.  Iaev>i8  is  a  notably  early 

fruiter  aud  A.  xunguiueu  u  late  one.    Sonio  fruit  of  juneberrles  oceasionally 

ha nga  lunch  Inter  than  ihe  aeasuti  Indlcated,  but  lu  very  dry  eonditiou. 
Thonis.  The  sjieeies  reeonimeuded  are  those  usual  iu  the  trade.     So  far  as 

desirability    is    eoneorned    niany    nativo    speeies    eould    be  substituted. 

t'otoneastors,  such  «is       cocrinra,  V.  horizont<ilis,  C.  micro  phylln,  V.  ro- 

tund ¡folia,  and  ('.  tomentosa,  may  also  be  used. 
Strawberry.  Often  ealled  Fragaria  vetea  var.  americana.    h\  virginiana  is  a 

fair  substituto.    I/ittlo  dealt  in  :  must  usually  be  transplanted  froni  woods 

aud  fields. 

Blaekberry.  Rubux  trifloras  íh  frequently  callcd  R.  amcricanus. 

Kose.  All  nativo  speeies  ha  ve  persisten!  fruit.  The  small-fruited  ones  are  best 
for  birds.  liosa  carotina  and  R.  nítida  are  suitable  for  low  grounds:  and 
R.  humilis  (sometimos  ealled  virginiana)  :md  A',  setigira  may  be  planted 
in  drler  places.  R.  mievantha  and  R.  muí  tifiara  are  among  the  best  intro- 
dueed roses. 

Black  alder.  lle.r  Inerigata  may  be  used  instead  of  /.  rertieillata.    J.  «errata  ia 

a  good  introdueed  speeies. 
Momita  in  holly.  Orops  rnost  of  its  berries  in  {he  fall;  only  a  few  persist 

throughout  Ihe  season  indlcated. 
Blttersweet.  Cciastrus  orbicutatnx,  introdueed.  may  be  used. 
Buckthorn.  Rhamnus  dalturica  is  enually  good. 

Virginia  croeper.  Often  sold  under  the  ñames  Ampehrpxis  and  Parthenuvixxus. 

A.  hetcrophylla  and  P.  vitaren  may  be  substituted. 
Wild  pepper.  fíippophae  rhnmnnidex  may  replaee  It.  especially  along  coast. 
Oleaster.  Elaeagnux  Umyipes.  E.  multiflora,  E.  parri  flora,  and  E.  u  tabella  ta 

also  are  good. 

Buffalo  berry.  Slupherdia  ( ' Lepa ry prca )  argéntea,  the  truo  buffalo  berry,  fur- 
nlshes  good  bird  food. 

Dogwood.  Comas  pan  huíala  (eandidixxima) ,  na  ti  ve,  and  V.  alba  aod  C.  san- 
guínea, introdueed.  are  worthy  substitutos. 

Huckleberry-  Hayluxxacia  baccata  \s  often  sold  as  O.  rexinona. 
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Blueberr.v.  Any  species  may  be  substituted. 
Cranberry.  Generlc  ñame  often  given  as  Oxycttccus. 

Prlvet.  Ligwftrum  acuminatum,  L.  amurcnse,  L.  ciliatum,  L.  ibota,  and  L.  micro- 
carpum,  all  introduced.  are  equally  puod.  Must  not  be  clipped:  berrles 
borne  on  cúter  twigs. 

Purpleberry.  Variety  japónica  i&  tbe  hardy  form. 

HoneysiKkle.  Lonicera  glauca,  L.  canadensiti.  L.  oblongifolia,  and  nemper- 

viren*,  native,  and  L.  maachii,  Introduced,  muy' be  substituí ed. 
Snowberry.  Symphoricarpus  oeeidcntalút  Ib  just  as  good. 

Virburauui.  V.  dentatum,  native,  and  V.  sicboldii,  introduced.  are  worth  addlng. 
Klder.  Hambucu8  niara,  Introduced,  also  is  valuable. 

PROTECTING  CULTIVATED  FRUITS. 

Birds  devour  cultivated  fruit  principally  because  the  processes 
of  cultivation  diminish  the  wild  supply.  The  presence  of  wild 
fruit  in  a  locality  always  serves  to  protect  domestic  varieties,  espe- 
cially  when  the  wild  trees  or  shrubs  are  of  the  same  kind  as  the 
cultivated  ones  and  ripen  earlier. 

Table  .3  shows  in  a  graphic  way  the  species  which  may  be  used  to 
protect  the  principal  classes  of  cultivated  fruits. 
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PLANTS  FOR  THE  SHORE. 

Where  the  coast  is  rocky  and  the  soil  of  ordinal  y  character,  con- 
ditions  are  little  different  from  those  inland.  and  exeept  in  relation 
to  exposure  there  need  be  no  especial  preference  given  in  the  choice 
of  plants.  It  is  worth  mcntioning.  however.  that  several  trees  and 
shrubs  are  better  ndapted  to  withstnnd the  winds  so  prevalent  on  the 
coast.  These  inelude  tliree  speeies  of  juniper  (Juni penis  eommunis. 
J.  horhontalis,  and  ./.  virr/iniana) ,  common  barberry.  English  thorn. 
hybrid  crabapple.  European  and  American  momita  in  ashes,  sinooth 
and  staghorn  sumaos,  privets.  buckthorn.  and  red-berried  eider. 
Where  the  soil  is  chiefly  sand.  and  that  often  shifting.  conditions 
are  not  suited  to  many  plants.  Selection  may  be  made,  however, 
from  the  following.  all  of  which  si  re  known  to  thrive  in  such  sur- 
roundings : 

For  seed  caters. — Beach  grass  {Animo phila  arenaria  and  Cálamo- 
vilfa  lonyífolia),  Polygonvm  sarhaUnensc\  and  sunflower. 

For  f  ruit  eaters.—Iiíxybevvy  {Mi/rica  cerífera),  sen  buckthorn  (I7ip- 
pophae  rhamnoides)  t  sand  cherry  (Prunas  pumita  or  P.  cuneata), 
beach  plum  (Prunas  vuiritima) .  cranberries.  and  bearberry  {Aro- 
tostaphylos  u  ea-urú ) . 

[The  Riological  Survey  will  be  pleased  to  receive  information 
supplementary  to  that  here  given  regarding  any  plants  that  actual 
trial  has  shown  to  be  valuable  as  bird  food,  and  their  fruiting 
seasons.] 
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BIRDS  appeal  strongly  to  the  interests  and  affections 
of  mankind.  Not  only  do  they  charm  by  their  neat 
forms,  harmonious  colora,  sprightly  actions,  and  usually 
pleasing  notes,  but  they  have  an  even  more  i  m  portan t 
claim  upon  our  esteem  beca  use  of  their  great  economic 
valué. 

Birds  feed  upon  practically  all  insect  pests.  They  are 
voracious,  able  to  move  freely  from  place  to  place,  and 
exert  a  steady  influence  in  keeping  down  the  swelling  tide 
of  insect  life. 

For  economic  as  well  as  for  esthetic  reasons,  therefore, 
an  effort  should  be  made  to  attract  and  protect  birds  and 
to  increase  their  numbers.  Where  proper  measures  of 
this  kind  have  been  taken  an  increase  of  several  fold  in 
the  bird  popula tion  has  resulted,  with  decreased  losses 
from  depredations  of  injurious  insects. 

This  bulletin  is  one  of  a  series  intended  to  describe  the 
best  methods  of  attracting  birds  in  various  parts  of  the 
United  States,  especially  by  providing  a  food  supply  and 
other  accessories  about  the  homestead.  The  área  to 
which  it  is  adapted  is  shown  by  the  map  on  page  1. 
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THE  means  of  increasing  the  number  of  birds  about  the  home  are 
few  and  simple.  They  comprise  adcquate  protection  and  tlie 
provisión  of  suitable  nesting  places,  food,  and  water.  It  is  planned 
m  a  series  of  nublications,  of  which  this  bulletin  relating  to  north- 
eastern  Unitea  States  (fig.  1)  is  the  first.1  to  recommend  Dracticable 
methods  of  attracting  birds 
about  homes  in  the  vari- 
ous  parts  of  the  United 
States.  Especial  attention 
will  be  ffiven  to  the  valué 
of  fruit-bearing  shrubs  and 
trees,  as  less  information 
relating  to  these  as  a  means 
of  attracting  birds  is  avail- 
able  than  concerning  more 
widelv  known  but  not 
more  important  mcasures, 
as  protection,  winter  feed- 
ing,  and  the  supplying  of 
nesting  boxes  and  water. 
Furthermore,  the  last- 
named  measures  need  not  vary  so  much  with  the  locality  as  does 
choice  of  fruit-bearing  shrubs  and  trees. 

PROTECTION 

Protection  is  the  prime  requisite  for  increasing  the  number  of 
birds  in  any  área,  and  the  results  of  protection  are  in  direct  proportion 
to  its  thoroughness.  Besides  being  insured  against  every  form  of 
persecution  by  human  kind,  birds  must  be  defended  from  various 
natural  foes.  The  most  effectual  single  step  is  to  surround  the  pro- 
posed  bird  sanctuary  with  a  vermin-proof  fence  (fig.  2).  Sucn  a 
fence  should  prevent  entrance  either  by  digging  or  by  climbing,  but 

»  Other  bulletins  in  the  series  are  Fanners'  Bulletins  760,  relating  to  the  Northwestern  States;  844,  to 
the  Middle  Atlantic  States;  912,  to  the  East  Central  States;  and  (for  general  distribución)  1456,  on  Bornes 
for  Birds,  and  1239,  on  Community  Bird  Refuges. 

S6730°-25t  1 


Fio.  1. — Map  of  the  United  States,  the  área  containing  the 
number  of  this  bulletin,  621,  showing  the  territory  to  which 
this  publication  applies.  Similar  bulletins  have  been  pre- 
pared  for  other  sections,  as  indicated  by  the  numbers 
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will  serve  its  greatest  use  if  it  can  not  be  climbed,  and  is  therefore 
cat  proof.  For  this  purpose  the  erect  part  of  the  fence  above  ground 
should  be  6  feet  high,  and  the  weave  should  not  be  more  than 
inch  mesh.  The  overhang  should  be  2  feet  wide,  and  if  strung  with 
wires  these  should  be  not  more  than  1%  inches  apart.  If  it  is  im- 
practicable to  build  an  impenetrable  fence,  the  next  best  device  is  to 


Fio.  2.— C;it-proof  fence:  a,  with  barbed  wire;  b,  with  loóse  overhanging  netting 


put  guards  (íig.  3)  of  sheet  metal  on  all  nesting  trees  and  on  poles 
supporting  bird  houses.  This  should  be  done  in  any  oase  where 
squirrels  or  snakes  are  likely  to  intrude,  as  it  is  usuatly  impossible 
to  fence  out  these  animáis.  Tree  guards  should  be  6  feet  or  more 
above  ground.  Attacks  by  hawks,  owls,  crows,  jays,  or  other  enemies 
are  best  controlled  by  elimi- 
nating  the  destructivo  indi- 
viduáis. Those  who  wish  to 
combat  English  sparrows  will 
find  full  directions  for  so  doing 
in  Farmers'  Bulletin  493, 
The  English  Sparrow  as  a 
Pest. 

BREEDING  PLACES 

Although  a  considerable 
number  of  our  native  birds 
build  their  nests  on  the 
ground,  the  majority  place 
them  in  trees  orshrubs,  either 
in  bolos  or  on  the  limbs  or  in 
the  crotches.  Shrubbery  and 
trees  for  nesting  sites,  there- 
fore, are  essential  for  making 
a  place  attractive  to  birds, 
and  a  double  purpose  is  served  if  the  kinds  planted  are  chosen 
from  the  list  of  fruit-bearing  species  given  further  on.  Shrubs  should 
be  allowed  to  form  thickets  and  should  be  pruned  back  severely 
when  young  so  as  to  produce  numerous  crotches. 

Constant  removal  of  oíd  trees  and  modern  tree  surgery  have  re- 
sulted  in  a  great  diminution  in  the  number  of  tree  cavities,  the  natu- 
ral homes  of  most  of  our  hole-nesting  birds.    Fortunately,  most  of 


Fio.  3.— Tree  guards 
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these  birds  will  utilizo  artificial  ncst  cavities  or  bird  Jiousos.  The 
sizes  useful  for  various  birds,  plans  for  making,  and  illustrations 
of  numerous  bird  boxes  are  given  in  Farolera'  Bulletin  1456,  Homes 
for  Birds.  Styles  of  bird  bouses  may  be  almost  endlessly  varied. 
These  stnic tures  may  be  improvised  by  anyone,  but  they  may  be 
purchased  also  from  numerous  dealers.  The  most  common  errors 
m  putting  out  bird  houses  are  choosing  poor  locations  and  supplying 
too  many  boxes.  A  bird  house  needs  only  partial  shade,  and  houses 
on  poles  usually  are  taken.  Martins  prefer  a  house  standing  apart 
from  trees.  Entrances  to  boxes  shoufd  be  sheltered  by  projecting 
roofs  and  sliould  face  away  from  the 
prevailing  wind  and  rainstorms. 

All  bird  houses  sliould  be  con* 
structed  so  that  the  interior  may 
easily  be  examined  and  cleaned. 
This  is  not  only  important  to 
permit  last  year  s  rubbisli  to  be 
thrown  out,  but  is  necessary  in 
much  of  the  área  for  which  the 
presen t  bulletin  is  written  to  facilí- 
tate inspection  for  gipsy-moth  egg 
masses  and  cocoons. 

As  a  rule,  birds  do  not  like  bcing 
crowded,  and  if  a  place  is  studdea 
with  bird  houses  only  a  few  of 
them  will  be  occupied.  Birds  not 
only  do  not  want  bird  neighbors 
too  near,  but  they  are  impatient  of 
human  meddling,  and  therefore 
should  be  granted  as  much  privacy 
as  possible  during  the  actual  incu- 
bating  and  broocnng.  Nests  built 
in  shrubbery  are  especially  likelv 
to  come  to  a  bad  end  if  the  birds 
are  frequently  disturbed. 

If  ground-nesting  birds,  as  bobo- 
links,.  meadowlarks,    and  bob- 
whites,  are  to  be  protected,  grass  in  the  nesting  fields  must  not  be 
cut  during  the  breeding  season. 

WATER  SUPPLY 

Nothing  has  a  more  potent  attraction  for  birds  during  hot  weather 
than  drinking  and  batning  places.  The  birds '  water  supply  should 
be  a  pool  not  more  than  a  Tew  inches  deep,  the  bottom  sloping  gradu- 
ally  upward  toward  the  edge.  Both  bottom  and  edge  should  be 
rough,  so  as  to  afford  a  safe  íooting.  A  giant  pottery  saucer  (fig.  4,  a) 
is  an  excellent  device,  or  the  pool  may  De  made  of  concrete  or  even 
metal,  if  the  surface  be  roughened  (fig.  4,  6).  The  bird  bath  may 
be  elevated,  or  on  the  ground  if  on  an  open  space  where  skulking 
enemies  can  not  approacn  too  near. 

A  water  supply  is  appreciated  in  winter  as  well  as  in  summer. 
If  running  water  can  not  te  provided,  that  supplied  should  be  warmed 
to  delay  frcezing. 


Fio.  4.— Bird  baths:  a,  Pottery;  b,  metal  or 
concrete 
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FOOD  SUPPLY 

Food  supply  is  the  vital  factor  in  bird  Ufe  and  the  most  important 
single  offering  that  can  be  made  in  efforts  to  attract  birds.  It  is  im- 
portant to  note  that  an  ampie  sunply  of  food  prior  to  and  during  the 
nesting  season  tends  to  increase  the  number  oí  eggs  laid  and  also  the 
number  of  broods  in  a  season.  Bird  food  m&y  be  supplied  in  two 
ways — by  planting  trees,  shrubs,  and  herbs  wnich  produce  seeds  or 
fruits  rclished  by  birds,  and  by  exposing  food  in  artificial  devices. 
The  most  familiar  phase  of  the  latter  method  is  winter  feeding. 

ARTIFICIAL  FOOD 


During  the  season  when  the  natural  food  supply  is  at  its  lowest 
ebb  birds  respond  most  readily  to  our  hospitality.    Winter  feeding 


Fig.  5.— Food  tray  Fio.  6.— Food  shelí 


The  winter  foods  commonly  used  include  suet  or  other  fat,  pork 
rinds,  bones  with  shreds  of  meat,  cooked  meats,  meal  worms,  cut-up 
apples,  birdseed,  buckwheat,  crackers,  crumbs,  coconut  meat,  cracked 
corn,  broken  dog  biscuits  or  other  bread,  hemp  seed,  inillet,  nut  meats 
of  all  kinds  (especially  peanuts)  whole  or  rolled  oats,  peppers,  popcorn, 
pumpkinorsquash  seeds,  raw  or  boiled  rice,  sunflower seeds,  andwheat. 

The  methods  of  making  these  supplies  available  to  birds  are  as 
varied  as  the  dietary  itself.  A  device  very  commonly  used  is  the 
food  tray  or  shelf  (figs.  5  and  6).  This  may  be  put  on  a  tree  or  pole, 
by  a  window  or  at  some  other  point  about  a  building,  or  strung 
upon  a  wire  or  other  support  on  wnich  it  may  be  run  back  and  forth. 
The  last  device  is  useiul  in  accustoming  birds  to  feed  nearer  and 
nearer  a  comfortable  observation  point.    A  fault  with  food  shelves 
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An 


is  that  wind  and  rain  may  swecp  them  clean  and  snow  may  cover 
the  food.  These  defects  may  be  obviated  in  part  by  adding  a  raised 
ledge  about  the  margin  or  by  placing  the  shelí  in  the  shelter  of  a  wall 
or  shielding  it  with  evergreen  Drancnes  on  one  or  more  sides. 

Feeding  devices  not  affected  by  the  weather  are  preferable. 
excellent  one  is  a  coconut  with  a  hole 
bored  in  one  end  (fig.  7).  The  cavity  is 
filled  with  chopped  suet  and  nuts  or  other 
food  mixture,  and  the  nut  is  suspended 
by  a  wire  from  a  limb.  The  size  of  the 
hole  rogulates  the  character  of  the  guests; 
if  small,  large  birds  can  not  gobble  the 
supply.  The  coconut  meat  as  well  as  the 
stuíring  is  caten. 

Cans  with  small  openings  may  be  sub- 
stituted  for  coconuts.  Food  baskets  of 
any  desired  size  made  of  wire  netting  or 
a  metal  grating  may  be  hung  up  or  f  astened 
to  the  trunk  of  a  tree.  Food  mixtures  in 
melted  fat  may  be  poured  into  holes  made 
in  a  branch  or  stick  (fig.  8)  or  in  cracks  of 
bark  or  over  evergreen  branches.  All  of 
these  devices  minimizo  or  obviate  the 
disturbing  effects  of  stormy  weather. 

More  elabórate  apparatus  for  the  same 
purpose  comprises  various  forms  of  food 
noppcrs  ana  food  houses.  The  food 
hoppers  (figs.  G  and  9)  in  common  use 
for  domestic  fowls  are  adapted  to  the 
feeding  of  birds,  and  some  special  forms  are  now  manufactured  for 
wild  birds. 

The  food  house  is  a  permanent  structure,  with  solid  roof,  and  glass 
on  one  or  more  sides  to  permit  obserrations  (fig.  10).  The  food 
trays  it  contains  are  entirely  sheltered  from  the  weather.  In  one 
style  this  result  is  obtained  by  mounting  the  house  on  a  pivot  and 
furnishing  it  with  vanes  (fig.  11)  which  if  large  enough  keep  the  open 
side  always  from  the  wind. 

Game  birds  and  sparrows  may  be  provided  with  feeding  places  by 
erecting  low  hutches  or  making  wiffwamliko  shocks  of  corn  or  grain 

sheaves  under  which  foodmay 
be  scattered.  The  opening 
should  be  to  the  south. 

Those  who  desire  to  have 
birds  about  their  homes 
should  not  feel  that  their 
power  to  attract  them  is  gone 
when  winter  is  over.  Winter  feeding  easily  passes  into  summer  feed- 
ing, and  experience  proves  that  some  birds  gladly  avail  themselves 
throughout  the  year  of  this  easy  mode  of  getting  a  living. 

NATURAL  FOOD 

We  have  thus  far  considered  ways  of  feeding  birds  tidbits  we  our- 
selves  have  gleancd.  We  may  feed  them  by  another  method,  by 
cultivating  tneir  natural  food  plants  and  allowing  them  to  reap  the 
harvest  in  their  own  way. 


Fi<¡.  7.— Coconut  larder 


Fio.  8.— Feeding  stick 
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Less  has  been  done  ín  this  rospcct  for  the  true  seed-eating  birds 
than  for  those  fond  of  pulpy  fruits.  The  reason  is  obvious,  however. 
Our  seed-eating  birds  largoly  patronize  weeds,  which  we  do  not  wish 
to  cultívate,  while  the  fruit  eaters  depend  upon  many  plants  which 
we  hold  in  such  esteem  for  their  ornamental  valué  that  they  are 
generally  cultivated. 

FEEDING  BEED-E  ATINO  BIRDS 

Something  can  be  done,  however,  to  attract  the  secd  eaters  about 
our  homes.  A  numbor  of  commonly  cultivated  annual  plants,  be- 
longing  to  the  same  groups  as  those  upon  which  the  birds  feed  ex- 
tcnsivrly  in  nature,  produce  good  crops  of  seods.  Those  plants,  being 
dependent  upon  cultivation,  can  be  used  without  fear  that  they  wiU 
become  pests.  The  following  are  suggested  for  the  purpose :  Prince's 
feather  (Amaranthns  cruentus),  love  lies  bleeding  (A.  caudatus), 
asters,  calandrinias,  blessed  thistle  (Carduus  benedictuá),  centaureas, 

California  poppies  (Esch~ 
scholtzia),  sunfiowors,  tar- 
weed  (Madia  eleqans) ,  for- 
get-me-nots,  Polygonum 
oriéntale  and  P.  sackalin^ 
eme,  Portulaca,  Silene,  and 
sugar  cañe  (sorghum  va- 
rieties) . 

The  various  miilets  are 
relished  by  nearly  all  seed- 
eating  birds.  Common 
millet  (Panwum  müia- 
ceum),  Japanese  millet  or 
barnyard  grass  ( Echino- 
chloa  crus-galli),  and  Ger- 
mán millet  or  Hungarian 
grass  (Setaria  itálica)  may 
De  obtained  from  most 
seedsmen,  and  should  be 
fhí.9. — Fooii  hopper  (roof  detachabie)  planted  in  abundance  by 

those  wishing  to  attract 
granivorous  birds.  The  height  and  stiffness  of  stalk  of  varieties  of  sor- 
ghum should  make  these  abundant  seeders  valuable  in  winter.  Japan- 
ese millet  holds  its  seeds  well,  and,  if  planted  thickly  where  it  can  grow 
up  through  a  horizontal  lattice  work,  makes  a  valuable  cover  and 
feeding  place  for  winter  birds.  Canary  grass  (PJiafaris  canariensis) 
and  various  species  of  Pennisetum  also  are  good  for  seed-eating  birds. 

Alders  and  birches  bear  in  their  numerous  conos  a  supply  oí  seeds 
which  are  cagerly  sou^ht  for  by  redpolls,  siskins,  and  goldfinches 
during  the  winter.  Still  anothor  group  of  birds  may  be  catered  to 
by  planting  ashos  and  box  olders.  The  winged  fruits  of  these  trees 
are  oponed  and  the  seods  eaten  by  pine  and  evening  grosbeaks,  the 
visits  of  these  birds  being  largely  regulated  by  the  supply  of  this 
kind  of  food.  Larchcs,  pinos,  and  other  conif'ers  are  attractive  to 
crossbills  as  well  as  to  some  of  the  species  just  mentioned. 

FKEDINQ  FRÜIT-EATINQ  BIRDB 

Feeding  fruit-oatíng  birds  is  bost  aocomplishod  by  planting  selected 
specios  of  fruit-bearing  shrubs  and  troos.    Through  late  spring  and 
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summcr  there  is  usually  an  abundance  of  insect  food  in  addition  to 
fmit  enough  for  all  the  birds.  So  far  as  fruit  alone  is  concerned, 
fall  is  the  season  of  overílowing  abundance;  in  winter  the  .supply 
gradually  decreases,  and  late  winter  and'early  spring  aro  the  seasons 
of  actual  scarcity.  This  is  the  critical  time  of  year  for  many  birds, 
and  a  plentiful  supply  of  wild  fruit  will  tide  them  o  ver.  Fortunately, 
everywhere  in  the  United  States  there  are  somo  fruits  that  persist 
until  there  is  no  longer  any  need  of  them.  If  enough  are  planted, 
no  birds  ablo  to  live  on  tlus  class  of  food  should  starve.  The  best 
of  these  lon<*  persisting  fruits  are  juniper,  bayberry,  thorn  apples 
and  rolated  fruits,  holly,  and  snowberry. 

Tablo  1  shows  the  relativo  populan t y  with  birds  of  importan t 
genera  of  fleshy  fruits. 


The  spccies  Usted  in  Table  2  are  slected  from  a  much  largcr  number 
which  are  known  to  be  favorites  with  fruit-eating  birds.  Various 
considerations  ha  ve  influenced  choice,  as  ornamental  valué,  cariiness, 
lateness,  or  length  of  fruiting  season,  and  especially  availability  of 
the  plants  through  ordinary  cnannels  of  trade.  The  data  on  fruiting 
seasons  have  been  compfled  from  the  principal  herbaria  of  the 
Northeastern  States,  with  a  few  additions  from  other  sources. 

The  fruiting  seasons  indicated  includc  the  earliest  and  latest  dates 
recorded  for  the  Northeastern  States.  Henee  it  can  not  be  expected 
that  fruit  will  be  available  in  any  one  locality  throughout  the  entire 
bearing  season  of  a  plant  unless  a  large  number  of  plants  are  set  out 
and  in  a  variety  of  situations.  Purchasers  mav  ootain  information 
from  nursery  catalogues  as  to  where,  when,  and  now  to  plant.  Notes 
on  species  which  may  be  substituted  for  some  of  thoso  in  the  main 
list,  and  other  comments,  follow  the  table. 
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Table  1. — Preference  of  birds  amortg  genera  of  fleshy  fruits  1 


Common  ñame 


Junipcr;  red  cedar  


Greenbricr . 
Bayberry., 


Hackberry. 
Mulberry 


Pokebcrry. 


Spicebush. 


Raspberry;  black- 
berry- 


Moiintain  asi 

Chokebcrry  - 

Red  haw  

Dwarí  apples 

June  berry... 
Wild  chcrry. 


ScienUflc  ñame 


Juniperus 

Smilax... 
Myrica.. 


Celtis... 


Sorbus  

Aronia  

Crntaegus... 
Malus  

A  inelanchier 
Prunus  


Number 
df  spccies 
oí  birds 
known  to 
eat  tbe 
fruit ' 


Kinds  of  birds  among  those  desirable  to  attract, 
that  are  most  fond  of  the  fruit  ' 


39  Yellow-shafted  flicker,  starling,  evening  grosbeak, 
pine  grosbeak,  purple  flnch,  cedar  waxwing, 
myrtle  warbler,  mockingbird,  robín,  eastern  b!uc- 
bird. 

39  Cardinal,  mockingbird,  brown  thrasber,  catbird, 
hermit  tbrush,  robin. 

73  Bob-white,  downy  woodpecker,  yellow-shafted 
flicker,  eastern  phoebc,  starling,  meadowlark, 
chcwink,  tree  swallow,  white-eyed  víreo,  myrtle 
warbler,  brown  thrashcr,  catbird,  Carolina  wren, 
black-capped  chickadee,  hermit  thrush,  eastern 
bluebird. 

40  Yellow-bellied  sapsuckcr,  yellow-shafted  flicker, 
starling,  cardinal,  cedar  waxwing.  mockingbird, 
brown  thrasher,  robin,  eastern  bluebird. 

52  Yellow-billed  cuckoo,  rcd-headed  woodpecker,  red- 
bellied  woodpecker,  downy  woodpecker,  kingbird, 
starling,  Baltimore  orlóle,  orchard  oriole,  cardinal, 
purple  flnch,  scarlot  tanager,  eodar  waxwing,  red- 
eyed  víreo,  yellow  warbler,  mockingbird,  catbird, 
wood  thrush,  robin. 

Phytolacca   49    Mouruing  dove,  yellow-shafted  flicker,  kingbird, 

starling,  cardinal,  mockingbird,  catbird,  hermit 
thrush,  gray-choeked  thrush,  olive-backed  thrush, 
robin,  eastern  bluebird. 

Denzoin   17    Kingbird,  red-eyed  víreo,  wood  thrush,  veery. 

18  Bob-white,  kingbird,  red-eyed  vireo,  catbird,  veery, 
robin. 

Strawberry     Fragaria   40    Chewink,  catbird,  brown  thrasher,  wood  thrush, 

robin. 

Rubus   118    Rufled  grouse,  bob-white,  red-headed  woodpecker, 

yellow-shafted  flicker,  kingbird.  starling,  Baltimore 
oriole,  orchard  oriole,  pine  grosbeak,  song  sparrow, 
fox  sparrow,  white-tnroated  sparrow,  chcwink, 
California  towhee,  spurred  towhee,  cardinal,  rose- 
breasted  grosbeak,  black-headed  grosbeak,  cedar 
waxwing,  red-eyed  víreo,  mockingbird,  catbird, 
brown  thrasher,  tufted  tltmouse,  wren-tit,  olive- 
backed  thrush,  wood  thrush,  robin,  eastern  blue- 
bird. 

25  RuíTed  groase,  sharp-tailed  grouse,  prairie  chicken, 
bob-white. 

14    Red-headod  woo<lpeckcr,  Baltimore  oriole,  evening 
grosbeak,  pine  grosbeak,  cedar  waxwing,  Bohe- 
mlan  waxwing,  catbird,  brown  thrasher,  robin. 
13    Meadowlark,  brown  thrasher. 
33    Rufled  grouse,  pine  grosbeak,  purple  flnch,  robin. 
0)        Rufled  grouse,  ringneck  pheasant,  red  crosshill,  pine 
grosbeak,  purple  flnch,  cedar  waxwing,  mocking- 
bird, robin. 

40  Ytllow-shaíted  flicker,  Baltimore  oriole,  cedar  wax- 
wing, catbird,  hermit  thrush,  veery,  robin. 

74  Rufled  grouse.  bob-white,  mourning  dove,  red- 
headed  woodpecker,  yellow-shafted  flicker,  king- 
bird, starling,  Bullock  oriole,  Baltimore  oriole, 
orchard  oriole,  evening  grosbeak,  purple  flnch, 
rose-breasted  grosbeak,  black-headed  grosbeak, 
Loulsiana  tanager,  red-eyed  vireo,  cedar  waxwinn, 
mockingbird,  catbird,  brown  thrasher,  olive- 
backed  thrush,  wood  thrush,  robin,  eastern  blue- 
bird. 

»  Barberiles  {Berberí»)  and  currante  (Ribes)  are  omitted  because  thoy  servo  as  altérnate  hoste  of  rusts 
attacking  wheat  and  white  pine,  respectively. 
»  When  10  or  more. 

1  Included  on  the  basis  of  fleld  observatlon  or  because  fruit  was  found  in  10  or  more  stomachs. 
*  Thirty-eight  kinds  of  birds  are  known  to  feed  on  apples  of  various  sorte,  but  it  ¡s  not  known  Just  how 
many  seck  the  small-fruited  flowering  apples,  which  are  the  best  to  ]  " 
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Table  1. — Preference  of  birda  atnong  genera  of  fleshy  fruüs — Continued 


Common  ñame 


Bumac *. 


Holly. 


Supple-jack  

Buckthorn  

Wild  grape  


Virginia  creeper. 


Búllalo  berry  

Silverlierry,  Russian 
olive,  etc. 

Wild  sarsaparilla  

Dogwood  , 


Sour  gum  

Crowberry  

Bcarberry  

nuckleberry  

Bluebcrry  

Meiican  mulberry... 

Partridge  berry  

Elderberry  


iSnowberry 
Black  haw. 


Berchemia . 
Rhamnus_. 
Villa  


Shepherdia 
Elaeagnus. 

Aralia  

Cornus  


N 

Empetrum  

Arctostaphylos 

Oaylussacla.... 
Vaccinium  

Callicarpa  

Mitchella  

Saiubucus  


Symphoricarpos. 
Viburnum  


Lonicera. 


Xumber 
ofspocies 

of  birds 
known  to 

eat  the 
íruit 


Kindfi  of  birds  among 
that  are  most 


those  desirable  to  attract, 
fond  of  the  íruit 


11 

45 


16 
77 


(•) 


16 


14 

86 


16 
16 

35 
67 


10 
10 
106 


25 
28 

15 


RuíTed  grouse,  bob-white,  valley  quail,  downy  wood- 
pecker, red-bel  lied  woodpecker,  red-shafted  flicker, 
yellow-shafted  flicker,  phoebc,  starling,  goldfincn. 
golden-crowned  sparrow,  chewink,  white-eyed 
víreo,  Audubon  warbler,  mockingbird,  catbird, 
California  thrasher,  brown  thrasher,  Carolina 
wren,  black-cappcd  chickadee.  Carolina  chickadee, 
wren-tit,  hermit  thrush,  robín,  eastern  bluebird. 

Cedar  waxwing,  phainonepla,  hermit  thrush,  varied 
thrush,  robín. 

liuffed  grouse,  bob-white,  valley  quail,  yellow-bellied 
sapsucker,  yellow-shafted  flicker,  cedar  waxwing, 
mockingbird,  catbird,  brown  thrasher,  hermit 
thrush,  robín,  eastern  bluebird. 

Mockingbird,  robín. 

Mocking  bird,  catbird,  brown  thrasher,  robín. 

Rufled  grouse,  bob-white,  nileated  woodpecker,  red- 
bcllied  woodpecker,  rea-shafted  flicker,  yellow- 
shafted  flicker,  kingbird,  starling,  cardinal,  cedar 
waxwing,  mockingbird,  catbird,  brown  thrasher, 
wood  thrush,  veery,  robín,  western  bluebird,  east- 
ern bluebird. 

Red-headed  woodpecker,  rcd-bellied  woodpecker, 
yellow-bellied  sapsucker,  yellow-shafted  flicker, 
starling,  evening  grosbeak,  purple  flnch,  scarfct  tan- 
ager,  red-oyed  víreo,  mockingbird,  brown  thrasher, 
tufted  titmouse,  hermit  thrush,  olive-backed  thrush, 
gray-cheeked  thrush,  robin,  eastern  bluebird. 

Sharp-tailed  groase,  pine  grosbeak. 

Sharp-tailed  grouse,  prairie  chicken,  cedar  waxwing, 
catbird,  robin. 

Bob-white,  robin. 

RufTed  grouse,  bob-white,  downy  woodpecker,  yel- 
low-shníted  flicker,  red-shafted  flicker,  kingbird, 
starling,  evening  grosbeak,  pine  grosbeak,  purple 
flnch,  white-throated  sparrow,  song  sparrow,  cardi- 
nal, cedar  waxwing,  warbling  víreo,  red-eyea  víreo, 
catbird,  brown  thrasher,  hermit  thrush,  ollve- 
backed  thrush,  gray-cheeked  thrush,  wood  thrush, 
robin,  eastern  bluebird. 

Yellow-shafted  flicker,  starling,  purple  flnch,  cedar 
waxwing,  gray-cheeked  thrush,  olive-backed 
thrush,  robin. 

Pine  groslK'ak,  snowflake. 

Rufled  grouse,  dusky  grouse.  valley  quail,  mountain 
quail,  fox  sparrow,  wren-tit. 

Pine  grosbeak,  chewink,  robin. 

Rufled  grouse,  valley  quail,  kingbird,  orehard  oriole, 
pine  grosbeak,  chewink,  cedar  waxwing,  catbird, 
brown  thrasher,  black-capped  chickadee,  tufted  tit- 
mouse, hermit  thrush,  robin,  eastern  bluebird. 

Mockingbird,  brown  thrasher. 

Ruffed  grouse. 

Valley  quail,  red-headed  woodpecker,  yellow-shafted 
flicker,  eastern  kingbird,  Arkansas  kingbird,  black 
phoebe,  starling,  California  towhce,  white-crowned 
sparrow,  rose-breasted  grosbeak,  black -headed  gros- 
beak, phainopepla,  red-eyed  víreo,  mockingbird, 
catbird,  brown  thrasher,  California  thrasher,  wren- 
tit,  olive-backed  thrush,  robín,  western  bluebird, 
eastern  bluebird. 

Sharp-tailed  grouse,  evening  grosbeak,  pine  grosbeak, 
varied  thrush. 

Rutfed  grouse,  yollow-billed  cuckoo,  yellow-shafted 
flicker,  starling,  purple  flnch,  rose-breasted  gros- 
beak, cedar  waxwing,  catbird,  brown  thrasher, 
robin,  eastern  bluebird. 

Bob-white.  pine  grosbeak.  white-throated  sparrow, 
catbird,  brown  thrasher,  hermit  thrush,  robin. 


5  Only  nonpoisonous  species  of  sumac  are  i 
<  Data  given  are  based  entirely  on  fleld  observations;  total  number  of  birds  cating  the  various  species  of 
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PROTECTING  CULTIVATED  FRUITS 

Birds  devour  cultivated  fruit  principally  because  the  processes 
of  cultivation  diminish  tho  wild  supply.  The  presence  of  wild  fruit 
in  a  locality  always  serves  to  protect  domestic  varieties,  especially 
when  the  wild  trees  or  shrubs  are  of  the  same  kind  as  the  cultivated 
ones  and  ripen  earlier. 

Table  3  (p.  14)  shows  in  a  graphie  wav  the  species  wliich  may  be 
used  to  protect  the  principal  cfiisses  of  cultivated  fruits. 

PLANTS  FOR  THE  SHORE 

Where  the  coast  is  roeky  and  the  soil  of  ordinary  character, 
conditions  are  little  diíferent  frora  those  inland,  and  except  in  relation 
to  exposure  there  need  be  no  especial  preferonce  given  in  the  choice 
of  plants.  It  is  worth  mentioning,  however,  that  sevcral  trecs  and 
shrubs  are  better  adapted  to  withstand  the  winds  so  prevalent  on  the 
coast.  Theso  include  three  species  of  juniper  {Juniperus  communis, 
J.  horizorUalü,  and  J.  virginiana) ,  common  barberry,  English  thorn, 
hybrid  crab  apple,  European  and  American  mountain  ashes,  smooth 
and  staghorn  sumacs,  privet,  buckthorn,  and  red-berried  eider. 
Where  the  soil  is  chiefly  sand,  and  that  often  shifting,  conditions  are 
not  suited  to  many  plants.  Selection  may  be  made.  however,  from  tho 
following,  all  of  which  are  known  to  thrive  in  suen  surroundings : 

For  seed  eaters. — Beach  grass  (Ammophüa  arenaria  and  Cálamo- 
vüfa  longifolia) ,  Polyqonum  sachalinense,  and  sunflower. 

For  fruit  eafers. — Bayberry  {Myrica  cerífera),  sea  buckthorn  (Hip- 
vophaé  rhamnoidea) ,  sand  cherry  (Pnmus  pumita  or  P.  cunéala), 
beach  plum  (Pranm  marítima),  cranberries,  and  bearberry  (Arcto- 
8taphylos  uva-ursi). 

[The  Biological  Survey  will  be  pleased  to  receive  information 
supplementary  to  that  here  given  regarding  anv  plants  that  actual 
trial  has  shown  to  be  valuable  as  bird  Food,  and  their  fruiting  seasons.] 
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U.S.DEPARTMENT  OF  AGRICULTURE 


BASKET  WILLOW  CULTURE. 

By  (íeobge  X.  La  mu.  Sricntific  Asnixtatit,  Forext  Service. 

This  bulletin  discusses  the  ditferent  varieties  of  basket  willows  and 
methods  of  willow  growing  which  have  been  found  most  satisfac- 
tory  as  a  result  of  experiments  conducted  at  the  Forest  Service  willow 
farni  at  Arlington,  Va.,  and  a  study  of  willow  holts  established 
throughout  the  country.  The  opportunities  for  marketing  the  prod- 
uces of  the  holt,  and  the  cost  of  establishment  and  maintenance,  are 
also  discussed. 

RANGE  OF  WILLOW  GROWING. 

There  are  nearly  200  species  of  willows.  A  basket  willow  is  any 
one  of  these  that  produces  long,  straight  rods  suitable  for  weaving 
baskets.  A  number  of  species  have  been  used  for  this  purpose,  and 
in  Europe,  where  willows  have  been  cultivated  for  many  years,  some 
have  shown  a  decided  superiority  over  the  others.  Several  of  these 
cultivated  European  varieties  have  been  introduced  into  the  United 
States  and  are  now  widely  distributed.  As  shown  in  figure  1,  how- 
ever,  basket  willows  are  not  at  present  grown  commercially  over 
nearly  so  great  a  range  as  they  might  be.  The  Forest  Service  has  dis- 
tributed thousands  of  cuttings  in  the  last  few  years,  and  though  many 
triáis  have  been  failures,  largely  on  account  of  unfamiliarity  with  the 
willows'  requirements,  there  have  been  enough  successful  plantings  to 
indicate  that  willows  can  be  grown  in  all  parts  of  the  country,  except 
in  the  arid  and  semiarid  regions,  at  high  altitudes,  and  in  portions 
of  the  South.  Along  the  Mississippi,  however,  they  have  grown  well 
almost  to  thé  Gulf. 

SELECTION  OF  A  SITE. 

Special  care  should  be  used  in  selecting  a  site  for  a  willow  holt, 
since  success  very  largely  depends  upon  the  proper  situation.  The 
points  to  be  taken  into  account  are  discussed  in  the  following  para- 
graphs. 


Note. — This  bulletin  is  of  lnterest  to  those  engaged  in  or  contemplatlng  basket-willow 
culture,  and  is  applicable  to  all  portions  of  the  country  where  willows  are  grown. 
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The  Hrst  consideraron  is  moisture.  The  ideal  site  is  une  where  the 
water  table  is  wiíhin  froni  ¿>  to  0  feot  of  the  surface.  insuring  a  con- 
stan t  and  suflicicnt  water  supply,  while  the  surface  remains  dry 
enongh  to  permit  thorough  eultivation.    Tf  a  choice  must  he  made 


between  a  situation  whieh  is  too  wet  and  one  which  may  be  too  dry 
at  certain  seasons.  it  is  better  to  take  the  drier  situation,  unless  it  is 
actually  snl)ject  to  severo  drought.  The  more  unifonn  the  supply  of 
moisture  the  better  the  growth. 
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With  favorable  moisture  conditions,  basket  willows  will  grow  on  a 
wide  range  of  soils,  though  the  ideal  soil  is  a  loóse,  sandy  loam.  They 
will  not  produce  well  on  soils  that  are  excessively  acid  or  excessively 
alkaline.  If  the  soil  is  either  sour  or  alkaline,  a  sample  should  be 
sent  to  the  State  experiment  station  for  analysis  to  determine  the 
proper  means  of  neutralizing  it.  Physical  condition  is  usually  much 
more  important  than  fertility,  since  most  soils  contain  the  necessary 
food  materials  to  supply  the  requirements  of  willows. 

A  holt  situated  in  a  streain  bottom.  partly  or  wholly  surrounded  by 
trees  which  check  the  winds  and  keep  the  dew  on  the  willows  until 
late  in  the  day.  presents  almost  perfect  conditions  for  the  attacks  of 
insects  and  development  of  fungous  diseases.  The  most  successful 
holts  in  this  country  are  placed  so  that  they  receive  the  full  sweep 
of  the  wind.  Fungí  and  insects  are  much  less  common  and  much 
less  destructive  in  holts  in  which  a  free  circulation  of  air  is  main- 
tained.  Proper  circulation  is  difficult  to  obtain  in  close-spaced  holts, 
especially  where  large-leaf  varieties  are  used. 

The  likelihood  of  weeds  springing  up  is  another  thing  to  consider 
in  selecting  a  site  for  a  holt.  Situations  near  áreas  of  waste  lands 
in  weeds  should  be  avoided.  The  expense  of  keeping  the  holt  clean 
will  be  much  greater  if  there  is  a  crop  of  uncut  weeds  in  the  vicinity 
to  furnish  a  plentiful  supply  of  seeds  to  restock  the  ground  as  fast 
as  it  is  cultivated.  Tt  is  very  difficult  to  keep  a  holt  free  from 
dodder  if  it  grows  abundantlv  on  near-by  weeds.  especially  if  the 
willows  are  dense  and  the  situation  rnois*. 

The  final  thing  to  consider  in  connection  with  the  site  for  a  holt 
is  convenience.  A  holt  can  be  more  economicallv  worked  when  near 
at  hand.  but  the  most  important  reason  for  having  it  accessible  is 
that  it  may  be  constantly  under  the  eye  of  the  grower.  When  seen 
in  time,  many  insects,  fungi,  and  weeds  can  be  eradicated  by  a  few 
minutes'  work.  If  let  alone  for  a  week  or  two,  however.  serious 
damage  is  likely  to  be  done,  and  mensures  of  suppression  will  require 
considerable  labor. 

PREP A R ATION  OF  SOIL. 

The  majority  of  willow  holts  in  this  country  are  established  on 
land  which  has  not  previously  been  cultivated.  Willows  planted  in 
poorly  cultivated  soil  are  from  the  very  start  forced  to  contend  with 
an  abundant  crop  of  strong-growing  weeds,  many  of  which  come  up 
from  well-established  roots.  The  soil,  moreover,  is  usually  root 
bound  and  in  poor  condition  either  for  the  growth  of  the  plants  or 
for  cultivation.  Many  failures  to  establish  holts  are  due  to  lack  of 
proper  preparation  of  the  ground. 

If  new  land  is  to  be  used  for  a  willow  holt,  it  should  be  broken  the 
year  before  the  willows  are  to  be  planted.   Such  work  should  be  done 

* 
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in  the  spring,  and,  if  possible.  the  land  planted  to  corn  or  potatoes 
or  some  other  annual  crop  that  requires  clean  cultivation.  Potatoes 
are  best,  since  they  tend  to  thoroughly  loosen  the  soil.  If-  not  sowed 
to  a  crop,  the  land  should  at  least  lie  fallow  and  be  free  from  weeds. 
Late  in  the  fall  it  should  be  plowed,  manured  if  necessary,  and  left 
to  weather  during  the  winter.  The  following  spring  it  should  again 


Fio.  2. — Salix  amuudalina  (American  green  willow).     Fie  3. — Salix  amygdalina  (Silver 

ekin). 


be  plowed,  disked,  and  harrovved,  care  being  taken  not  to  leave  any 
depressions  in  which  water  might  stand  later.  Where  there  is  a  like- 
lihood  of  excessive  rain  during  the  early  spring,  and  the  soil  is 
heavy,  the  land  should  be  made  ready  for  planting  in  the  fall.  This 
would  apply  particularly  to  low  áreas  subject  to  spring  flooding. 
which  would  delay  planting  for  a  month  or  more.    Early  planting 
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is  of  the  utmost  importance,  and  any  delay  would  mean  a  handicap 
not  easy  to  overeóme. 

WHAT  TO  PLANT. 

The  farmer  who  contémplate^  planting  willows  should  confine 
himself,  as  a  rule,  to  the  American  green  and  to  the  patent  Lemley 
or  Lemley.  These  reqtiire  much  less  cultivation  than  the  purple 
willow,  are  easily  peeled,  and  bring  good  prices.  Perhaps  after  both 
have  been  grown  for  a  few  years  one  or  the  other  may  prove  more 
desirable,  and  in  that  event  the  inferior  variety  may  be  gradually 


Fm.  4. — Halix  antyyilallna  ( Kíistermann  willow).  Fiu.  5. — k'alix  arntnidulina  americana 

(American  willow). 


removed.  In  small  holts,  where  inseets  and  fungous  pests  can  be 
controlled,  American  green  is  recommended.  In  large  holts,  how- 
ever,  it  would  be  safer  to  plant  the  Lemleys,  since  there  would  be 
much  less  likelihood  of  loss  by  epidemic.  In  places  where  the  cost 
of  peeling  would  not  be  great  the  purple  willow,  which  produces 
very  high-class  material,  might  be  profítable. 

THE  AMERICAN  GREEN  WILLOWS. 

The  American  green  willows  (Salix  umygdalma  L.)  (figs.  '2  to  5) 
have  gained  in  popularity  both  in  Europe  and  America  in  recent 
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yeara  As  a  whole,  the  group  is  much  sturdier  than  the  purple  wil- 
lows  and  will  produce  a  paying  crop  under  much  more  adverse  condi- 
ciona  They  will  also  stand  heavier  soils  and  more  moisture.  They 

have  grown  well  not  only  in 
the  North,  but  also  along  the 
Mississippi  as  far  south  as 
lower  Louisiana.  In  all  parts 
of  the  South  they  have  suc- 
ceeded  better  than  smy  other 
species. 

American  green  willows  are 
easy  to  peel,  and  on  account 
of  their  large  size  the  peeling 
can  be  done  at  a  lower  cost  per 
pound.  Under  the  most  favor- 
able conditions  yields  as  high 
as  1*2  and  15  tons  per  acre 
have  been  obtained,  though  the 
a  vera  ge  is  from  6  to  9  tons. 
When  open  grown  these  wil- 
lows have  a  tendeney  to 
branch.  Cióse  spacing  is  best 
in  every  case,  since  it  lessens 
the  need  for  cultivation  and 
gives  more  and  better  rods. 
There  is  little  danger  of  the 
p  1  a n t s  becoming  stunted 
through  crowding. 

American  green  is  much  in 
demand  by  makers  of  furni- 
ture  and  of  the  heavier  and 
better  grades  of  basket  ware. 
It  is  by  far  the  best  basket 
willow  grown  in  America,  but 
un  fortuna  tely  is  subject  to 
insect  attacks  and  disease. 
The  willow-shoot  sawfly,  the 
stool  borer,  and  the  leaf  rust 
often  invade  a  holt  and  do  a 
great  deal  of  damage.  These 
pests  can  be  controlled,  though 
this  often  entails  considerable 
expense.  Even  with  this  drawback,  however,  American  green  has 
been  planted  in  a  large  proportion  of  recently  established  holts. 

The  American  willow  (Salix  amygdalina  americana)  can  generally 
be  planted  in  any  place  where  the  American  green  will  grow.  and  is 


Fio.  6. 


Patent    Lemley   varlcty    (Salir  pen- 
tundra  L.>,  takon  in  June. 
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especially  desirable  when  small  rods  are  required.  Except  in  such 
a  case  it  is  not  advisable  to  plant  this  variety  on  very  poor  soils.  The 
rods  are  not  as  uniform.  ñor  is  the  yield  as  high  as  in  the  case  of 
American  green. 

LEMLEY  AND  PATENT  LEMLEY  WILLOWS. 

The  Lemley  (Salix  pentandra  minor)  and  patent  Lemley  (Salix 
pentandra  major)  varieties  (íigs.  G  and 
7)  are  very  similar  in  general  requ  i  re- 
men ts.  Both  grow  best  on  a  loóse,  sandy 
loam,  with  an  abundant  supply  of  mois- 
tnre.  Heavv  clavs  should  be  avoided. 
If  such  soil  is  utilized.  however,  it 
should  be  deeply  plowed,  and  should  re- 
ceive  an  application  of  lime  if  acid. 
These  willows  are  strongly  recom- 
mended  on  account  of  their  compara  ti  ve 
freedom  from  disease  and  insects. 
Though  smaller  than  the  American 
green,  they  are  large  enough  for  sap 
peeling. 

Both  Lemleys  ha  ve  a  decided  tend- 
ency  to  branch  at  the  base,  especially 
when  open  spaced.  Some  growers  send 
children  through  a  holt  to  pick  off  these 
lateral  branches.  The  rods,  especially  of 
the  Lemley,  are  inclined  to  curve  at  the 
base.  This  makes  it  necessary  to  pre- 
pare such  rods  for  the  market  with 
particular  care,  but  properly  bundled 
they  are  well  liked  by  manufacturera. 
Under  favorable  conditions  the  species 
should  yield  as  high  as  10  tons  per  acre, 
but  the  averagc  is  from  5  to  8  tons. 

PURPLE  WILLOWS. 

Of  the  severa]  varieties  of  purple 
willows  (figs.  8  to  lt)  grown  in  this  country,  the  common  variety 
(Salix  purpurea  L.)  planted  in  western  Xew  York  is  perhaps  the 
most  satisfactory.  While  not  recommended  generally  except  for 
steara  peeling.  every  willow  grower  should  ha  ve  a  few  plants  in  his 
holt,  increasing  the  proportion  as  he  is  able  to  use  the  material.  All 
the  purple  willows,  especially  the  narrow-leaf  variety,  are  very 
useful  as  cordage  in  tree  nurseries  and  even  in  the  willow  holt  itself. 


Fio.    7. — Lemley    variety  (Salix 
pentandra  L. ) ,  taken  in  June. 
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These  willows  thrive  best  on  moist.  well-drained,  sandv  loams,  but 
can  be  grown  in  a  variety  of  soils.  The  rods  are  naturally  tough  and 
hard,  and,  unlike  the  American  green,  will  grow  on  very  fertile  soil 


Fio.   8. — Nalix  purpurea    latifulia    (Wide-       Fu;.    \K — Nalix    purpuren    rubra  (Red 
Icaf  purple  willow).  purple  wlllow). 


without  becoming  soft  and  brittle.  On  poor  soils  the  purple  willow 
shows  a  decided  tendency  to  become  stunted.  especially  when  cióse 
spaced,  unless  the  ground  is  properly  fertilized.   Under  favorable 
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conditions,  purple  willow  yields  as  high  as  8  tons  to  the  acre,  but 
when  open  spaced  and  poorly  cultivated.  the  yield  may  fall  to  from 
2  to  3  tons.  Five  tons  is  an  average  yield.  The  small  size  of  these 
willows  makes  the  per  pound  cost  of  peeling 
higher  than  for  the  American  green  or  the 
Lemleys.  Sap-peeled  rods,  well  sorted  and  bun- 
dled.  however,  bring  from  6  to  9  cents  a  pound. 

OTHER  VARIET1ES. 

Of  the  other  varieties  occasionally  grown  or 
advertised  in  this  country,  few  give  any  promise 
of  success.  The  Caspian  willows  (Salix  daph- 
noides  Vill.)  (fig.  12)  produce  a  Very  fine  rod, 
tall,  straight,  and  cylindrical,  which  is  soft,  and 
splits  readily.  Unfortunately,  they  do  not  yield 
well.  and  should  not  be  planted  except  in  a  small 
way  for  experimental  purposes.  Both  the  white 
and  black  osier  (Salix  viminális  anfi  S.dasyclades 
L.)  are  worthless  in  the  Eastern.  Central,  and 
Southern  United  States,  though  both  may  do  well 
in  the  Northwest  Küstermann  willow  (fig.  4), 
known  to  the  trade  in  Europe  as  84  fragilis  trian- 
dra,  has  been  grown  successfully  in  Wisconsin 
and  Virginia.  Tt  does  not  produce  as  good  rods 
as  the  American  green.  but  is  freer  from  branches 
and  disease. 

WILLOW  CUTTINGS. 

All  basket-willow  holts  are  started  from  cut- 
tings  from  shoots  or  branches.  Too  much  care 
can  not  be  taken  in  securing  the  best  stock  avail- 
able  for  this  purpose,  since  the  plants  should  last 
for  from  12  to  15  years,  or  longer.  It  is  often  a 
good  plan  to  visit  one  or  more  near-by  holts  dur- 
ing  the  summer  precéding  the  time  of  planting,  in 
order  to  study  the  methods  used  and  also  to  gather 
an  idea  of  the  kind  of  material  produced.  If  it 
appears  to  be  vigorous  and  thrifty,  with  no  signs 
of  insects  or  fungi,  that  particular  holt  will  be  a 
safe  place  from  which  to  secure  planting  stock. 
In  case  the  nearest  willow  holts  are  too  far  away  to  permit  of  inspec- 
tion,  it  is  a  good  plan  to  send  for  samples  of  the  average  rods  of 
the  varieties  wished.  August  is  the  best  time  for  this.  Much  con- 
fusión exists  in  regard  to  the  trade  ñames  of  willows.  and  if  there 
(i2.ms°— Bull.  022—14  2 


Fio.  10. — Saliw  pur- 
purea (Common  pur- 
pk'  willow  i . 
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is  any  doubt  as  to  the  identity  of  those  received,  specimens  should  be 
sent  to  the  nearest  State  experiment  station  or  to  the  Department  of 
Agriculture  for  identification.  If  euttings  are  purchased,  very 
definite  specifications  should  be  made  as  to  the  length,  age,  and 
a  vera  ge  weight  per  thousand  euttings.    The  prices  range  from  $1 

per  thousand  of  10-inch  euttings  of  the  purple 
willows,  made  with  a  saw,  and  the  number  esti- 
mated  by  measuring,  to  $5  per  thousand  for  2- 
year-old  14-inch  euttings.  Good  1-year-old  eut- 
tings of  purple  willow  should  bring  a  profit  when 
sold  at  from  $1.25  to  $1.50  per  thousand.  One- 
3'ear-old  euttings  of  Lemley  or  patent  Lemley 
return  a  fair  profit  if  sold  at  from  $1.50  to  $2  a 
thousand.  These  prices  are  usually  quoted  for 
quantities  of  a  thousand  euttings  or  over,  but  for 
less  than  this  number  prices  are  often  double 
these  figures.  Many  persons  have  begun  the  cul- 
tivntion  of  willows  with  a  few  hundred  euttings, 
and  then  gradually  enlarged  their  holts  as  their 
supply  of  willows  and  knowledge  óf  willow 
growing  i  ne  rea  sed. 

WHEN  TO  MAKE  CUTTINGS. 

The  proper  time  to  prepare  euttings  will  de- 
pend  upon  the  región,  and  whether  planting  is 
to  be  done  in  the  fall  or  in  the  spring.  If  in  the 
f a  11.  the  euttings  can  be  made  about  '2  weeks  after 
the  last  leaves  have  fallen  from  the  shoots,  or, 
better  still,  after  several  heavv  frosts  have 
ripened  the  wood.  The  usual  time  to  plant. 
however,  is  in  the  spring,  and  in  this  case  euttings 
can  be  made  at  anv  time  from  earlv  winter  until 
growth  starts.  Cuttings  made  six  weeks  or  more 
before  planting  time  are  better,  as  a  rule,  than 
those  made  later,  since  in  the  former  case  there 
is  time  for  them  to  callous  over  at  each  end. 
Callous  cuttings  start  growth  much  more 
quickly  than  freshly  made  ones.  Cuttings  made 
after  growth  has  begun  in  the  spring  grow 
poorly,  and  many  of  them  fail  to  survive  the  first  year.  Except 
under  the  most  favorable  eonditions  weak  plants  will  not  produce 
merehantable  rods. 

SELECTION  OF  MATERIAL. 

Any  defect  or  injury  in  the  shoot  which  is  planted  may  later 
develop  into  a  serious  trouble.    Tf  the  injury  is  merely  mechanical, 
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and  consists  only  of  a  spot  from  which  the  bark  has  been  removed, 
the  wound  may  heal  over  with  the  vigorous  growth  of  the  new  plant. 
There  is  always  the  danger,  however,  that  it  may  not  heal  over,  and 
so  provide  a  point  of  entrance  for  some  organism  of  decay.  Shoots 
which  have  any  diseased  parts  should  be  discarded  or  the  diseased 
portions  removed.  The  base  of  a  willow  rod  often  shows  a  diseolored 
center,  which  indicates  the  presence  of  a  rot  which  has  entered  the 
rod  from  a  diseased  stool.  Cuttings  from  such  material  will  start 
as  well  as  an}r  others,  but  the  disease  remains  and  gradually  spreads 
until  the  productivity  of  the  stool  is  de- 
stroyed.  Selected  cuttings — that  is,  those 
from  tall,  dominant  shoots — give  the  best 
results.  and  any  extra  expense  i n volved  is 
more  than  made  up  in  the  larger  yields 
for  the  first  two  years  and  in  the  rela- 
tively  fewer  fail  places  in  the  holt.  Ex- 
periments  made  at  Arlington  with  se- 
lected and  unselected  cuttings  of  Ameri- 
can green,  Lemley,  and  patent  Lemley  * 
willows  showed  the  plants  from  selected 
cuttings  to  be  better  in  almost  every  way 
than  those  from  the  unselected  ones.  The 
only  experience  which  contradicts  these 
observations  was  that  obtained  from 
planting  a  few  tip  and  butt  cuttings  of 
a  strain  of  American  green  very  late  in 
May  after  growth  liad  begun.  In  this 
case  the  tip  cuttings  made  a  better 
growth,  due  to  the  fact  that  at  that  time 
of  the  vear  the  base  of  the  shoot  con- 
tained  much  less  food  material  than  the 
tips. 


SIZE  AND  AGE  OF  CUTTINGS. 


For  planting  on  a  good,  well-drained,  H—****  daphnoide»  <Cm- 
sandy  loam  that  has  been  under  cultiva- 

tion  and  carefully  prepared,  cuttings  of  1-year-old  shoots,  from  10 
to  12  inches  long,  give  good  results.  For  planting  on  poorly  pre- 
pared ground,  where  weeds  or  other  plants  are  already  established, 
or  where  the  soil  is  in  poor  physical  condition,  better  results  can  be 
obtained  with  cuttings  from  2-year-old  shoots,  from  12  to  18  inches 
long.  Under  any  conditions  2-year-old  planting  stock  makes  a 
thriftier  growth  at  first  than  cuttings  from  1-year-old  shoots,  though 
this  diíference  is  not  great  on  favorable  sites,  and  disappears  entirely 
after  the  second  year. 
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NUMBER  OF  CUTTINGS  OBTAINED  FROM  DIFFERENT  WILLOWS. 

The  number  of  cuttings  which  can  be  secured  from  a  given  weight 
of  willows  varíes  with  the  species  and.  to  some  extent,  with  the  crops 
of  diíferent  years.  Shoots  produced  in  a  favorable  season  are  often  20 
per  cent  larger  than  those  of  a  season  with  an  early  drought.  Ameri- 
can green  cuttings  invariably  weigh  more  than  other  kinds.  although 
patent  Lemley  sometimos  weighs  almost  as  much.  Purple  willow 
cuttings  are  gencrally  the  lightest.  Table  1  shows  for  different  varie- 
ties  of  willows  the  average  number  of  1-foot  cuttings  which  can  be 
made  from  50  pounds  of  rods.  To  secure  the  data  given  in  the  table 
only  first-class  material  was  used.  all  small  and  injured  shoots,  as 
well  as  the  tips  of  the  rods,  being  discarded. 

T.vbi.k  1. — A  vera  ye  number  of  1-foot  vitttimjx  mude  from  50  pound k  of  roda. 


Variety. 


Purple  willow  

Lemley  willow. . . 
American  willow. 
Patent  Lemloy... 
American  groen . . 


rods 


ht 


Pound*. 
50 

m 


so 

50 


Number 
oí 

cuttings 
made 
from  50 
pounds 
of  rods. 


3,000 
2.  450 
2,225 
2,125 
1,525 


i 


Weight 
of  these 
cuttings. 


pou  nd.*. 
33.  ■-'.•» 
42.5 


39.4 
44.3 


Weight 
of 

cuttings 
per  1.000. 


>n  iid*. 
11.  m 
17.7 
17.3 
18.5 
29. « 


Amount    Per  cent 


of  waste. 


Pound*. 
1«.75 

7.5 
11.5 
10.7 

5.7 


of  waste. 


33.5 

15.0 

23.0 

21.75 

11.25 


Table  2  shows  the  number  of  1-foot  cuttings  which  it  is  possible  to 
make  from  50  pounds  of  material,  discarding  nothing  but  crooked  or 
split  butts  and  short  tips.  The  figures  given  were  obtained  in  1911,  a 
normal  season  for  hasket  willows. 

Tabi.k  '¿.^Sumber  of  1-foot  euttiny*  pn*MÍhlv  from  ~>0  /tounds  of  nula. 


Variety 


Purf)!o  willow . . . 
American  willow 

Lemley  

American  green. 


I 


Weight 
of  rods. 


Weiphl  of  discarded 
port  kms  of  shoots. 


pon  nds. 
50 
50 
50 
50 


Pound.'!.  Pounds.  Pound* 


4.5 
6.5 
10.0 
3. 25 


3.0 
4.5 
4.0 

3.25 


Weight  Number 
of  Of 

cuttings  cuttings    £  ,  Vmn 
made       made  oí 

from  50  from  50 

pounds.  pounds. 


cuttings. 


4,500 
4,000 
3,000 
1,2S9 


Poundt. 
9.2 
10.  o 
12.0 
35.0 


Table  '¿  shows  the  relativo  number  of  first.  second,  and  third  class 
1-foot  cuttings  obtained  from  50  pounds  of  American  green  rods.  the 
per  cent  each  class  formed  of  the  total  number.  and  the  per  cent  of  the 
weight  of  each  class  of  the  total  weight. 
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Table  3. — Relatire  numbcr  of  flrxt,  xecond,  and  third  cUihh  t-foot  cuttings 

obtaincd  from  50  pounds  of  rods. 


• 

Number 

of 
cuttings 
made 
from  10 
pounds 
oírods. 

»\  etgnt     >>  eignt 
ofthese    por  1. 000 
cuttings.  cuttings. 

Per  cent 
of  total 
weight. 

Per  cent 
of  total 
nurnber. 

ClassII  

Clftss  IXX ..■••>.■..>.............................•... 

Total  

213 
772 
274 

Poundu.  Pounds. 
16. 0         67. 8 
23.  0          29. 3 
1.0  U6 

32.0 
16.0 
8.0 

18.9 
59.8 
21.3 

1,28»  |      »43.0  »33.0 

100.0 

100.0 

>  Seven  pounds  of  the  50  pounds  of  rods  worc  waste.  «  A  verane  weight  per  thousand 


Table  4  shows  the  relative  weights  of  3-foot  cuttings  from  differ- 
ent  species  of  willow.  Except  in  the  case  of  American  green,  the 
waste  entailed  in  niaking  3-foot  cuttings  is  always  greater  than  that 
from  making  1-foot  cuttings. 

Table  4.— Weight  of  1 .000  3-foot  cuttinft*. 


Species. 


Weight 
of  1,000 
cuttings. 


American  green  (butts) . . 
American  green  (tops). . . 
American  green  (ralxed). 
Purple '  


Poundu. 
74 

64 

36.5 


S|>e<ies. 


Patent  Lemley. 
ttirple  No.  2... 

American  

Lemley  


Weight 
of  1,000 
cuttings. 


Pounds. 
05.5 
59.5 
63.5 
53.0 


'  Rods  rather  short.   In  a  normal  senson  they  would  weigh  about  40  pounds  jht  thoiKand. 

HOW  TO  MAKE  CUTTINGS. 

Where  only  a  few  cuttings  are  to  be  made  an  ordinarv  knife  will 
do  the  work  satisfactorily.  For  making  a  few  thousand,  pruners,  a 
corn  knife,  or  a  hatchet  can  be  used.  Using  the  ordinary  type  of 
large  orchard  pruners,  two  men  can  easily  cut,  count,  and  tie  in 
bundles  ¿,000  American  green  or  7,000  purple-willow  cuttings  in  10 
hours.  By  strapping  one  handle  of  the  pruners  to  a  bench,  in  which 
a  groove  is  cut  to  hold  the-lower  jaw  of  the  instrument,  one  man  can 
accomplish  almost  as  much  as  two.  Where  large  quantities  of  cut- 
tings are  tó  be  made  each  year,  a  special  cutting  machine,  such  as 
shown  in  figure  13,  is  desirable. 

Cuttings  can  be  made  very  rapidly  by  tying  the  rods  tightly  in 
bundles  and  sawing  them.  Unless  very  carefully  done,  however,  the 
ends  of  the  cuttings  are  likely  to  be  torn  or  bruised,  causing  the  tips 
to  rot  and  preventing  the  ends  from  callousing.  In  making  cuttings 
the  aim  should  always  be  to  have  the  ends  clean  and  smooth,  with 
their  surfaces  nearly  at  right  angles  to  the  axis  of  the  rod. 
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STORING,  PACKING.  AND  SHIPPING  CUTTINGS. 

Cuttings  can  be  stored  in  a  number  of  ways  to  insure  their  being 
in  good  condition  at  planting  time.  The  chief  consideration  is  to 
keep  them  from  drying  out.  The  ideal  storage  place  is  a  room  or 
cellar  with  a  low,  even  temperatura.  Freezing  does  not  injure  the 
cuttings  as  long  as  they  remain  dormant,  but  may  cause  injury  at 
any  time  after  they  show  signs  of  growth.  Repeated  freezing  and 
thawing  should  be  avoided.  Packing  the  cuttings  in  an  upright  posi- 
tion  in  moist  sand,  with  a  surplus  of  2  or  3  inches  over  the  tops,  will 
keep  them  in  first-class  condition.  They  will  callous  properly  if 
only  partially  covered  with  sand,  though  it  is  always  advisable  in 

such  cases  to  cover 
the  tops  with  burlap 
or  sacking,  espe- 
cially  if  the  temper- 
ature of  the  air  is 
comparatively  high. 
S  o  i  1 ,  sawdust, 
ground  cork,  hay, 
straw,  or  lea  ves  can 
be  substituted  for 
sand,  though  where 
material  other  than 
sand  or  soil  is  used 
there  is  some  danger 
of  heating,  espe- 
cially  in  warm, 
moist  places. 

The  best  time  to 
pack  cuttings  for 
shipment  is  during 
cold  weather.  Prac- 
tically  half  the  fail- 
ures  in  planting  willow  holts  for  the  first  time  are  due  to  the  use  of 
cuttings  shipped  late  in  the  spring.  Eveñ  if  properly  packed,  cut- 
tings will  sprout  vigorously  within  a  few  days  after  being  removed 
from  storage,  if  shipped  during  warm  weather.  Those  packed 
tightly  in  very  wet  moss  will  produce  tiny  rootlets  along  their  entire 
length.  while  those  packed  loosely.  with  moisture  only  at  the  ends, 
will  produce  young  shoots.  In  either  case,  part  of  the  vigor  of  the 
cuttings  is  lost,  and  they  are  also  in  a  condition  in  which  they  may  be 
easily  injured. 

A  number  of  different  materials  can  be  used  for  packing.  In  cold 
weather  a  little  dry  hay  or  straw  or  slightly  dampened  moss  is  suf- 
ficient.   Even  in  warm  weather,  if  the  cuttings  have  not  yet  shown 
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signs  of  growth,  it  is  better  not  to  gire  thein  much  moisture,  sinee 
this  hastens  sprouting.  If  growth  has  started.  however,  it  will  be 
necessary  to  keep  the  cuttings  somewhat  moist,  and  for  this  purpose 
sphagnum  moss  is  best.  The  moss  shonld  be  thoroughly  soaked  and 
as  much  of  the  water  squeezed  out  as  possible.  Lining  a  box  or  crate 
with  burlap  or  oiled  paper  will  aid  greatly  in  keeping  the  cuttings 
in  proper  condition.  Cuttings  should  be  packed  tightly  together  to 
prevent  bruising,  especially  if  the  ends  are  calloused.  Paeking  in 
sawdust  or  ground  cork  is  recominended  for  shipping  long  distances 
in  warm  weather. 

Cuttings  shipped  from  a  holt  infected  with  insects  or  fungous 
diseases  should  first  be  sterilized.  This  should  be  done  before  the 
rods  are  cut  up  by  dipping  them  for  several  minutes  in  a  weak  solu- 
tion  of  formaldehyde.  Another  sterilizing  solution  is  copper  sul- 
phate,  3  pounds;  water.  50  gallons.  This  solution  should  be  used 
before  the  buds  have  swelled  and  the  ends  of  the  cuttings  calloused ; 
otherwise,  it  may  cause  injury.  Fumes  of  burning  sulphur  form  an- 
other sterilizing  agent,  but  should  be  used  only  when  all  growth  is 
dormant.   Still  another  is  the  modified  "  Eau  Celeste 

é 

Copper  sulphato  pounds   4 

Ammuiiin   ....   _   pints__  3 

Sal  soda    pounds__  í> 

Water  to  inake  gallons..  -15 

The  rods  should  never  be  left  in  this  solution  more  than  10  or  15 
seconds,  and  afterwards  should  be  so  placed  that  the  liquid  will  run 
off  rapidly. 

HOW  TO  PLANT. 

The  best  time  to  plant  is  very  early  in  the  spring,  when  the  weather 
is  cool,  the  soil  moist,  and  the  cuttings  show  little  if  any  growth.  At 
this  season  of  the  year  cuttings  can  be  carried  about  the  field  in 
bundles  and  exposed  to  the  air  without  danger  of  injury.  If  the 
cuttings  have  pushed  out  tiny  rootlets,  and  the  buds  are  bursting  open 
at  the  upper  nodes  by  the  time  plant ing  begins.  they  should  always 
be  protected  from  the  sun  and  air  while  being  carried  about  the  field. 
Placing  them  in  buckets  filled  with  water  and  co  ver  ing  them  with 
wet  sacks  will  serve  the  purpose. 

Tools  necessary  for  planting  are  Very  simple  and  easily  made. 
Where  only  a  few  cuttings  are  to  be  planted,  and  the  soil  is  soft,  a 
sharpened  stick  can  be  used  for  making  the  holes.  though  a  sharpened 
iron  rod  is  better.  This  rod  should  be  of  three-eighths.  one-half,  or 
five-eighths  inch  material,  depending  upon  the  diameter  of  the  cut- 
tings to  be  planted.  The  point  should  be  an  abrupt  rather  than  a  long 
one,  since  otherwise  a  space  will  be  opened  up  too  narrow  to  permit 
the  cutting  to  reach  the  bottom,  thus  creating  an  air  space  beneath 
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the  plant.  The  rod  should  be  3  feet  long  and  bent  at  the  upper  end 
or.  even  betíer,  ha  ve  an  8-inch  crosspiece  welded  on  at  the  top. 
Where  the  soil  is  very  rocky  and  hard,  a  crosspiece  1  foot  from  the 
sharpened  end  will  allow  the  plantel*  to  forcé  the  rod  down  with  his 
foot.  The  only  other  equipment  neeessary  for  planting  is  a  cord  on 
which  are  marked  off  the  spacing  distanees» 

When  set  in  the  holes  cuttings  should  not  protrude  more  than  2 
inches  above  the  surface  of  the  ground.  In  all  cases  there  should 
be  one  or  perhaps  two  buds  near  or  above  the  surface.  As  a  gen- 
eral thing  it  is  best  to  plant  the  cuttings  in  a  vertical  position,  though 
foreign  growers  advócate  a  slanting  one,  on  the  ground  that  the 
cuttings  root  more  freely.  Experience  in  this  country.  however,  has 
failed  to  confirm  this  belief. 

The  hole  should  be  barely  large  enough  to  receive  the  cutting  and 
never  deeper  than  necessary.  After  the  cuttings  have  been  placed  in 
position  the  soil  should  be  firmly  packed  about  them  by  the  heel 
of  the  planter,  care  being  taken  not  to  bruise  or  break  them.  In  a 
soil  filled  with  springy,  undecayed  roots  packing  is  best  done  with 
a  tamper.  Planting  should  be  done  soon  after  the  holes  are  made, 
otherwise  the  latter  are  apt  to  dry  out  or  fill  up  with  loóse  soil. 

SPACING. 

The  right  spacing  for  a  willow  holt  needs  to  be  carefully  con- 
sidered.  Cióse  spacing  produces  a  better  quality  of  rod  and  insures 
greater  yields  per  acre,  especially  for  the  first  few  years.  For  any 
of  the  varieties  of  American  green  cióse  spacing  can  be  unreservedly 
recommended  under  all  conditions.  Once  well  establishe<l,  a  close- 
spaced  holt  will  virtually  keep  the  weeds  in  eheek  or  crowd  them 
out  altogether.  Under  such  conditions  little  or  no  cultivation  is  nec- 
essary. and  in  the  case  of  American  green  there  is  little  danger  that 
the  rods  will  become  stunted.  On  fertile  soils,  in  fact,  this  species, 
unless  closely  spaced,  tends  to  produce  rods  that  are  too  long,  and 
which  lack  somewhat  in  toughness.    (See  fig.  14.) 

With  the  purple  and  Lemley  varieties  cióse  spacing,  although  it 
has  often  been  recommended,  presents  serious  disadvantages.  Both 
of  these  species  at  the  end  of  C>  or  8  years  show  a  decided  tendency 
to  produce  short  rods.  a  characteristic  which  is  greatly  intensified 
in  a  closely  spaced  holt.  On  fertile,  loóse,  sandy  soil  this  tendency 
may  not  become  evident  for  from  10  to  20  years,  or  even  longer,  but 
on  heavy,  clay  soils  the  rods  become  stunted  very  early  in  the  life 
of  the  holt.  Purple  willow,  even  when  closely  spaced,  will  not  pro- 
duce enough  shade  to  keep  weeds  in  suppression,  making  cultiva- 
tion necessary.  In  a  closely  spaced  holt  this  must  be  done  by  hand. 
For  this  reason  many  growers  have  found  that  on  soils  of  only 
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average  fertility  a  spacing  for  purple  willow  of  0  by  30,  9  by  30, 
or  12  by  ¡50  inches  gives  the  best  results  in  the  long  run.    The  shoots 

produoed  with  such  spacing  are  somewhat  erooked,  but  nevrer  badly 
branched.  Purple  willow  holts  with  this  spacing  have  maintained 
their  productivity  for  froni  15  to  25  years,  while  in  closely  spaced 
holts  on  the  same  soil  the  rods  have  become  very  short  in  half  this 
t  une. 

The  Lemley  and  patent  Lemley,  on  accoitnt  of  their  tendeney  to 
branch  badlv-when  open  spaced  and  their  ability  to  shade  the  ground 


A  8 

Via.  11.   -Form  of  op«'n-};ruwn  an«l  olosc-spacod  willows. 


when  closely  spaced,  should  be  closely  planted  on  all  bul  the  very 
poorest  soils.  If  a  holt  of  Leinle}'  or  patent  Lemley  becomes  too 
crowded,  the  weaker  plants  will  die  out,  while  the  survivors  inake  a 
thrifty  growth.  The  saine  thing  is  true,  even  to  a  greater  extent,  of 
American  green,  but  purple  willow  fails  to  thin  itself,  and  the  rods 
in  a  too  closely  spaced  holt  generally  become  stunted. 

Tn  the  case  of  American  green,  differences  in  width  of  spacing 
have  very  little  effect  upon  the  length  of  rods  produced.    With  the 
«2MW°— Bull.  (522—14  3 
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purple  willow,  on  the  other  hand,  a  12  by  30  inch  spacing  results 
in  the  prodiicüon  of  much  longer  rods.  In  the  case  of  both  species 
the  weight  per  plant  is  proportionate  to  the  width  of  spacing.  With 
American  green  the  width  of  spacing  has  but  little  effect  upon  the 
total  yield,  but  witli  purple  willow  the  yield  is  much  greater  in 
open-spaced  plots. 

The  results  of  experiments  at  Arlington  and  observations  in  the 
íield  indica  te  the  spacings,  shown  in  Table  5,  as  best  for  the  species 
Usted. 

T.uti.K  5.  —  rropcr  upaciuf/  for  baskct  willows  on  rich,  médium,  and  poor  soil. 


Vuriety. 


American  groen  

1'íUcnt  Lemley  

Lemley  willow  

I'urple  willow  ; 


II  kh  s«il. 

Médium 
soil. 

Poor  soD. 

luches. 

Inches. 

Inches. 

r>  by  IR 

i\  hy  1K 

1)  by  20 

C  l.y  IS 

ti  by  21 

9  by  24 

•i  hy  21 

í»  by  24 

<¡  by  1* 

12  by  24 

12  by  36 

CULTIVATION. 


The  ba»ket  willow  must  be  kept  free  of  weeds  from  the  start. 
The  fiist  two  venís  form  the  critical  pcriod  in  tlie  li fo  of  a  holt, 
since  tile  voung  plañís  are  not  vigorous  cnoiigh  to  keep  down  the 
weeds.  even  if  closelv  spnced.  If  the  willows  are  closely  spaced,cnlti- 
vation  will  ha  ve  to  be»  done  with  a  hoe  or,  if  carried  on  early  in  the 
' spring,  with  a  sniall  garden  cultivator.  In  open-spaced  holts  a 
horse  cultivator  can  be  used,  although  soiue  handwork  will  be 
necessa  ry. 

ITnless  a  grower  is  sure  that  he  can  give  bis  patch  at  least  one  hoe- 
ing  in  tlie  spring  for  the  first  two  or  three  years,  it  is  better  to  space 
the  willows  wide  enough  to  pennit  horse  cultivation,  since  a  well- 
kept  holt  widely  spaced  will  produce  much  better  than  a  close- 
spaced  holt.  in  which  weeds  and  grass  have  gained  a  foothold.  This 
is  especially  truc  of  the  puqile  willow.  In  the  case  of  American 
green,  cióse  spacing,  with  perhaps  a  little  cultivation  in  the  spring, 
will  suppress  the  weeds.  In  holts  which  are  not  cultivated  fre- 
quently  the  roots  of  the  willows  are  near  the  surface  of  the  soil,  and 
are  likely  to  be  injured  when  the  holt  is  cultivated.  Cultivation 
should  never  be  deei>er  than  2  or  3  inches,  but  must  be  thorough. 
The  results  of  imperfect  cultivation  are  scarcely  noticeable  two 
weeks  after  it  has  been  given,  but  when  thoroughly  done  the  weeds 
will  not  begin  to  reappear  until  at  the  end  of  that  time.  In  a  holt 
where  weeds,  especially  grass,  have  gained  a  foothold,  it  is  better 
entirely  to  remove  a  thin  layer  of  sod  than  to  chop  up  the  surface 
and  lea  ve  it  on  the  ground  for  the  grass  to  take  root  again  if  wet 
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weather  follows.  After  a  layer  of  sod  is  removed,  the  soil  beneath 
should  be  loosened  up  somewhat,  even  at  the  expense  of  cutting  a 
few  roots.  Only  by  such  treatment  can  grasses  be  thoroughly  elimi- 
nated  from  a  holt  when  once  finnly  established.  Frequent  and  regu- 
lar inspection  of  the  holt  is  necessary  to  discover  and  stamp  out  at 
once  such  pests  as  dodder.  morning  glory  vines.  and  eaterpillars. 

A  NEW  SYSTEM  OF  CULTURE. 

To  insure  the  best  success  of  a  willow  holt  with  the  sinallest  cost 
of  establishment  the  following  practice  is  suggested :  The  willows 
should  be  widely  spaced  at  first  to  permit  of  horse  cultivation. 
Spacing  might  be  6  by  30  inches,  qr  even  lk2  by  30  inches,  according 
to  the  soil  and  moisture  conditions.  Horse  cultivation  can  be  given 
at  anv  time  duringr  the  first  vear,  since  the  rods  are  then  small. 
This  does  not  keep  the  holt  absolutely  freo  from  weeds,  of  cour.se, 
but  very  little  trouble  is  entailed  in  removing  the  weeds  within  the 
row  with  a  hoe.  During  thesecond  ycar  the  holt  can  be  cultivatod 
by  horse,  at  least  until  late  suminer.  while  the  willows  will  produce 
enough  shade  to  keep  down  weeds  in  the  row.  In  the  spring  follow- 
ing the  second  year,  cuttings  should  be  set  between  those  already 
established  and  similarly  .spaced  in  the  row.  These  later  cuttings, 
however,  must  be  5  or  G  feet  long  in  the  case  of  American  green,  and 
from  3  to  5  feet  long  in  the  case  of  purple  and  Lemley,  since  they 
compete  for  light  with  the  plants  already  established.  Tf  the  holt 
has  becn  kept  clean  up  to  this  time,  the  cost  of  cultivation  will  not 
be  large,  even  though  it  must  be  done  by  hand.  Thorough  cultiva- 
tion before  planting  the  new  sets  will  save  at  least  one  hoeing.  The 
new  sets  should  be  aliowed  to  grow  for  two  sea  son  s  before  being  cut 
back  to  the  ground.  This  method  is  especiallv  desirable  for  a  large 
holt  in  localities  where  the  cost  of  hand  labor  is  high. 

MULCHES. 

Where  weeds  are  es]x»cially  troublesome  mulehes  can  often  be 
used  to  advantage.  They  not  only  serve  to  check  the  growth  of 
weeds  but  also  prevent  the  surface  soil  from  becoming  hard  and 
dimcult  to  cultívate.  At  Arlington  mulehes  of  sand  and  stable 
manure  were  applied  to  sections  of  the  holt  after  the  entire  holt  had 
been  hoed.  When  the  holt  was  cultivated  for  the  second  time  very 
few  weeds  had  made  their  appearance  in  the  área  covered  with 
sand,  and  those  that  had  appcared  were  easily  removed.  Weeds 
wrere  more  numerous  in  the  manured  áreas,  but  less  so  than  where 
there  was  no  mulch  at  all.  They  were  removed  with  comparativo 
ease,  leaving  the  surface  loóse  and  dry,  with  poor  chances  for  their 
further  establishment.    During  the  early  part  of  the  season  tha 
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willows  which  received  the  mulch  fell  somewhat  behind  the  others 
in  height  growth.  Two  weeks  later.  however,  they  had  actually 
forged  ahead. 

Sand  niulches  can  be  placed  on  a  liolt  at  a  cost  of  from  $15  to  $25 
per  acre,  according  to  the  accessibility  of  the  niulch.  Unless  raanures 
«re  well  rotted  there  is  a  possibility  of  carrying  to  the  holt  a  large 
amount  of  weed  seed,  which  will  offset  the  beneficial  effects  of  the 
application. 

Mulches  also  serve  to  preven t  heaving  of  the  young  plants  during 
the  first  year  or  two  of  growth.  While  it  is  often  possible  to  push 
cuttings  back  into  the  ground,  they  are  always  slow  to  recover.  The 
Lemley  and  patent  Lemley  are  especially  susceptible  to  this  sort  of 
injury. 

FERTI LIZERS. 

The  a  ve  ra  ge  willow  holt.  situated  on  bottoni  land,  seldoin  needs 
fertilizers.  Tf  willows  fail  to  produce  rods  of  suflicient  size,  it  is 
nmch  more  likely  to  be  due  to  poor  'drainage  or  acidity  or  poor 
physical  condition  of  the  soil  than  to  lack  of  plant  food.  Very  alka- 
line  soils,  however.  should  be  heavily  inanured  before  planting. 
Light,  sandy  soils  which  have  been  cropped  for  many  years  re- 
spond  very  quickly  to  the  application  of  fertilizer  by  increased 
yields.  The  greater  portion  of  su  oh  soils  in  the  eoastal  plain  región 
of  New  Jersey  and  Déla wa re  needs  fértil ¡zing  to  produce  basket 
willows  in  large  quantities.  Well-rottcd  barnyard  inanure  is  the 
most  satisfactory  material,  since  besides  its  vaíue  as  a  plant  food  it 
improves  the  physical  condition  of  the  land  and  acts  as  a  nuilch  to 
keep  out  weeds  and  grass. 

The  soil  of  most  holts,  even  if  well  plowed.  is  usually  packed  (inite 
hard  by  the  time  planting  is  completed.  At  best  only  the  surface  is 
stirred  each  year  by  cultivation.  Moreover,  the  soil  of  a  holt  may  be 
subject  to  a  period  of  drought.  and  so  become  more  or  less  baked. 
The  physical  damage  done  the  soil  each  year  is  apt  to  be  cumula- 
tive,  since  there  is  little  chance  to  restore  it  to  the  proper  condition. 
Tn  such  cases  it  may  easily  become  sour,  a  condition  which  seripusly 
affeets  the  yield.  This  can  be  remedied  by  the  application  of  lime. 
Not  more  than  a  ton  per  acre  shonld  be  applied  in  one  season.  Sour 
soils  are  also  often  the  result  of  poor  drainage.  which  can  be  im- 
proved  by  constructing  a  ditch  or  a  tiled  drain. 

REPLANTING  FAIL  PLACES. 

Individual  plants  are  continually  dving  out  in  a  willow  holt  as  a 
result  of  physical  injuries  or  disease.  The  pereentage  of  loss  for 
any  one  year  is  so  small,  however.  that  it  is  not  likely  to  be  noticed 
until  the  accumulated  losses  of  severa I  years  make  themselves  evi- 
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clent.  It  may  not  be  until  the  end  of  10  or  12  years,  when  many 
holts  show  a  tendency  to  decline,  that  the  grower  realizes  that  his 
holt  is  poorly  stocked.  Replants  made  at  this  time  are  slow  to 
become  productive.  A  cutting  establishes  itself  in  an  oíd  holt  much 
more  slowly  than  if  planted  on  new  ground  simultaneously  with 
the  other  cuttings.  For  this  reason  fail  places  should  be  planted  up 
each  year.  Neither  the  amount  of  material  needed  ñor  the  labor 
involved  will  be  large.  The  long  2-year-old  stocks  of  the  replants 
at  the  end  of  the  second  season  furnish  the  very  best  material  for 
cuttings.  They  are  straight,  free  from  branches,  and  grow  vigor- 
ously  when  planted. 

The  difficulty  of  establishing  new  plants  in  oíd  holts  is  due  to  root 
crowding  and  lack  of  direct  sunlight.  To  determine  the  effect  of 
root  crowding  five  rows  of  1-foot  American  green  cuttings  were 
planted  beside  a  well-established  plot  of  American  green.  The  new 
plants  were  placed  on  the  south  side  of  the  established  ones,  and  a 
wire  stretched  along  the  edge  of  the  oíd  plot  to  further  elimínate 
shading.  Soil  and  moisture  conditions  being  uniform,  this  left  only 
root  crowding  to  account  for  any  diíferences  in  behavior  of  the  young 
plants. 

In  row  No.  1,  which  was  18  inches  from  the  oíd  plants,  03  per  cent 
of  the  cuttings  failed  to  survive  the  first  year.  Tn  row  No.  2,  which 
was  36  inches  away  from  the  established  willows.  23.5  per  cent  of 
the  plants  failed  to  survive,  indicating  the  influence  of  rooí  crowd- 
ing, even  with  open  sunlight,  at  this  distance.  In  the  three  other 
rows  the  loss  was  11,  12,  and  10  per  cent,  respectively,  indicating  that 
at  a  distance  of  A\  feet  or  more  the  influence  of  established  plants 
is  not  felt.  Similar  observations  in  New  Jersey  on  patent  Lemley 
and  Lemley  gave  almost  identical  results,  but  with  purple  willow 
the  influence  of  the  established  plants  is  not  evident  beyond  a  dis- 
tance of  3  feet. 

In  planting  fail  places  within  a  holt  it  can  be  assumed  that  the 
effect  of  root  crowding  will  be  practically  the  same  in  the  case  of 
each  new  plant,  and  that  differences  in  development  by  cuttings  of 
various  lengths  are  due  primarily  to  the  amount  of  shading  they 
receive.  To  determine  the  size  of  cutting  best  adapted  to  withstand 
shading,  American  green  willows  were  replanted  with  cuttings  of 
different  lengths.  This  willow  was  selected  bécause  its  dense  foliage 
makes  it  more  difficult  to  replant  than  any  other  species.  Fail  places 
in  a  large  holt,  set  out  in  1904,  were  planted  with  1,  3,  5,  and  7  foot 
cuttings.  The  1  and  3  foot  cuttings  were  planted  10  inches  deep,  and 
the  5  and  7  foot  cuttings  from  14  to  15  inches  deep.  In  all  cases 
selected  material  was  used. 

The  5-foot  and  7-foot  cuttings  established  themselves  very  suc- 
cessfully,  but  the  3-foot  cuttings  did  not  do  so  well.    The  1-foot 
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cuttings  failed  completely.  The  7-foot  cuttings  made  a  better  growth 
than  the  5-foot  ones,  but  the  difference  was  not  enough  to  justify 
their  use,  except  under  the  most  unfavorable  conditions,  sinee  they 
are  subject  to  injury  by  wind-shaking,  especially  on  sandy  soils. 
Longer  cuttings  ha  ve  frora  three  to  five  times  as  much  leaf  surface 
as  1-foot  cuttings.  which,  with  their  greater  height,  form  their 
superiority. 

Replants  should  be  set  out  as  soon  as  the  holt  is  cut,  in  order  to 
give  them  an  early  start.  Replanting  late  in  the  spring  is  apt  to 
result  in  almost  total  failure.  If  the  new  cuttings  are  planted  after 
they  ha  ve  put  out  leaves,  it  is  better  to  pulí  these  off  and  allow  others 
to  take  their  place  when  the  plants  become  rooted.  The  replants 
should  be  allowed  to  grow  two  years  before  cutting.  Rods  cut  from 
8  to  10  inches  above  ground  after  one  seuson's  growth  produce 
thriftier  plants  the  second  year,  but  the  high  stool  resulting  from 
this  practice  is  very  undesirable.  If  the  replants  are  left  two  years, 
and  are  very  numerous,  it  is  best  to  cut  them  back  to  the  original 
size  the  second  season;  otherwise  they  may  actually  shade  the  oíd, 
established  plants. 

HARVESTING  THE  CROP. 

WHEN  TO  CUT. 

The  time  for  cutting  willows  will  be  governed  largely  by  the  size 
of  the  holt  and  the  amount  of  labor  available.  One  thing  to  be 
borne  in  mind,  however,  is  that  the  cutting  should  be  finished  before 
the  buds  begin  to  swell.  Cutting  late  in  the  spring  after  growth 
has  started  almost  invariably  results  in  decreasing  the  vitality  of  the 
stools  and  consequently  the  size  of  the  succeeding  crop.  It  also 
retards  the  new  growth,  since  sprout  buds  do  not  form,  as  a  rule, 
until  after  the  cutting  is  done.  Wiilow  rods  that  are  to  be  steam 
peeled  may  be  cut  from  the  holt  as  soon  as  the  leaves  fall  and  the 
wood  has  matured.  Rods  which  are  to  be  sap  peeled  or  used  for 
cuttings  should  not  be  cut  from  the  holt,  as  a  rule,  until  December  or 
January,  unless  storage  f acilities  are  available.  Cutting  shoots  before 
they  are  fully  mature  tends  to  make  them  soft  and  brittle. 

HOW  TO  CUT. 

The  best  tool  for  cutting  willows  from  the  holt  is  the  ordinary 
hook  knife.  This  is  made  in  many  shapes  and  sizes  (figs.  15,  .16, 
and  17).  For  general  use,  however,  where  both  large  and  small  rods 
are  to  be  cut,  the  shape  shown  in  figure  15  is  the  best.  The  bulge 
at  the  end  of  the  handle  is  a  great  help  in  keeping  a  ñnn  grip.  In 
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cutting  exceptionally  large  rods  a  leather  thong  attached  to  the 
handle  and  fitting  over  the  hand  or  a  round  the  wrist  will  make  cut- 
ting easier.  Pruning  shears,  either  small  or  large,  are  scarcely  prac- 
ticable for  cutting  willows  where  a  quantity  of 
rods  is  to  be  handled,  since  their  operation  con- 
sumes from  one-third  to  one-half  more  time  than 
cutting  with  a  hook  knife.  Where  the  holt  is  so 
small  that  the/ime  element  need  not  l>e  considered, 
pruners  may  be  nsed  to  advantage,  since  they  make 
it  possible  to  cut  the  rods  very  cióse  to  the  stool. 
Another  case  in  which  pruners  are  useful  is  with 
young  plants  which  ha  ve  been  exposed  to  heaving 
during  winter  or  which  are  being  cut  when  the 
ground  is  soft.  Under  such  conditions  the  upward 
stroke  of  the  knife  is  likely  to  loosen  the  plant  or 
actually  to  lift  it  from  the  ground. 

The  use  of  a  scythe,  brush  hook,  or  hay  or  corn 
cutter  is  not  ad  visa  ble,  since  they  lea  ve  the  stools  in 
a  ragged  condition  and,  as  a  rule,  several  inches 
too  high. 

HEIGHT  OF  STOOLS. 

Stools  should  be  cut  as  low  as 'possible.  Where 
cutting  is  reasonably  low,  and  the  new  growth  is  fio.  ir>. — Knife  for 
from  the  juncture  of  the  shoot  and  the  stool,  the 
stump  of  the  oíd  shoot  dies  back,  while  the  height  of  the  stool  is 
not  appreciably  increased.  New  growth  from  the  collar  is  straighter 

than  that  from 
^\  stumps  of  oíd 
shoots,  since  the  lat- 
ter  a  i-e  really  lateral 
branches  which  must 
turn  upward.  Long 
sprout  stumps  are 
likely  to  have  one  or 
more  lateral  buds 
from  which  branches 
are  sent  out.  The 
bases  are  thus  kept 
a  1  i  v  e ,  and  the 
height  of  the  stool 
much  increased. 
Low-cut  stools  also  otfer  the  least  chance  for  mechanical  injury  or 
disease. 


A  B 

Fio.  IG.— Other  forra*  of  cutting  knlves. 
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COST  OF  CUTTING. 

If  the  labor  is  carefully  handled  the  cost  of  cutting  rods  from  the 
holt  can  be  kept  within  reasonable  limits.  Carelessness  in  this  opera- 
tion  means  a  serious  inroad  upon  the  profits  in  willow  growing. 

The  lowest  cost  figure  for  cutting  on  a  large  scale  is  probably  that 
prevailing  on  a  45-acre  holt  in  Michigan,  where  it  ainounts  to  $10  peí- 
acre.  This  small  cost  is  made  pasible  by  the  fact  that  the  holt  has 
a  low  yield,  and  is  largely  of  purple  willows.  At  Ai  ^ington  it  costs 
$7.G8  per  ton  to  cut  purple  willows.  The  average  per  acre  yield  in 
the  Michigan  holt  is  under  2  tons,  so  the  cost  of  cutting  per  ton  there 
is  probably  soine where  between  $5  and  $7.  It  is  doubtful  whether 
willows  can  be  cut  for  less  than  $5  per  ton  green  weight. 


Fio.  17.— Cutting  purph-  willows  with  tho  hook  knlfe.    The  wIIIowh  are  held  in  one  hand 
und  cuttinu  Is  don«>  with  tho  other.    The  rods  are  pUed  as  they  are  cut. 


BUNDLING  AND  PITTING. 

Rods  should  not  be  left  on  the  ground  for  any  length  of  time  after 
being  cut,  especially  if  the  weather  is  dry  and  warm.  They  should 
be  bundled  according  to  size  and  shape.  Straight  rods  are  easier  to 
handle,  and  can  be  tied  in  larger  bundles.  Rods  which  curve  sharply 
¡ii  the  base  are  more  difhVult  to  handle,  since  it  is  essential  to  keep 
the  butts  uniform,  and  so  can  best  be  tied  up  tightly  in  small  bundles. 
Either  binder  twine  or  a  willow  rod  can  be  used  for  tying.  For  a 
novice  the  cord  is  easier  to  handle,  but  an  expert  can  tie  up  a  bundle 
with  a  rod  much  more  tightly  and  in  less  time  than  with  twine, 
Purple  willow  rods  are  the  best  for  this  purpose. 
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After  the  leaves  come  out  in  the  spring  it  is  necessary  to  keep  the 
cut  willows  in  water  until  they  are  peeled.  If  out  of  water  even  for 
a  day  or  two  they  die,  and  the  bark  can  not  be  removed.  A  pit 
should  be  provided  in  which  the  water  is  of  uniform  depth  and 
fluctuates  as  little  as  possible.  The  water  in  the  pit  should  only  be 
deep  enough  to  be  sure  that  the  ends  of  all  the  rods  are  submerged. 
It  is  best  to  place  the  rods  in  a  vertical  position  in  the  pit,  for  if  they 
are  allowcd  to  lean,  the  butts  on  one  side  of  the  bundle  are  lifted 
and  may  be  exposed  to  the  air.  Bundles  pitted  upright'soon  settle 
into  the  soft  bottom  of  the  pit,  and  after  the  rootlets  have  started 
there  is  little  danger  of  their  being  overthrown  by  wind.  It  is  a  good 
plan  to  drop  the  bundle  on  the  end  several  times  before  pitting  in 
order  to  even  up  the  butts  (fig.  18). 

The  location  of  the  pit  will  depend,  of  course,  upon  the  available 
supply  of  water,  but  an  effort  should  be  made  to  have  it  where  the 
willows  will  be  protected  from  the  wind  and  near  a  spot  where  peel- 
ing  can  be  conveniently  done.  Provisión  should  be  made  against  the 
pit  filling  up  to  an  undesirable  depth  during  a  freshet.  If  there  is  no 
running  water  near  the  holt,  the  surface  run-off  can  often  be  used. 

A  shallow  pit  fed  by  a  reservoir  or  pond  is  better  than  a  deep  one 
which  .filis  up  during  a  rain.  A  reservoir  for  a  pit  can  often  be 
made  by  merely  throwing  up  a  \qw  bank  of  earth  across  a  depression 
located  somewhere  above  the  pit.  The  water  can  then  be  let  into  the 
pit  as  needed.  Deep  mud  or  slime  at  the  bottom  of  the  pit  should 
be  avoided,  since  it  discolors  the  base  of  the  rods,  although  these 
portions  under  water  are  always  somewhat  discolored.  It  is  seldom 
a  good  plan  to  pit  rods  in  running  streams.  since  it  is  hard  to  obtain 
a  uniform  depth  of  water,  and  there  is  always  danger  of  the  rods 
being  carried  away  by  freshets. 

PEELING. 

v 
- 

Hand  peeling  is  done  by  drawing  the  rods  between  two  steel 
plates  or  bars  which  have  spring  enough  to  break  the  bark,  but  not 
enough  to  crush  the  wood.  These  are  made  in  a  variety  of  forms, 
several  of  which  are  show  a  in  figure  19.  The  one  shown  in  figure 
19,  A,  is  easily  made  and  gives  good  service.  Figure  19,  C,  shows  a 
very  effective  brake  for  peeling  the  Lemley  willows  which  can  be 
made  from  a  wagón  spring. 

Peeling  presents  the  most  difficult  problem  in  basket-willow  cul- 
ture in  America,  since  it  is  always  hard  to  secure  labor  at  a  cost 
which  will  allow  a  profit  to  the  grower.  At  times  it  is  almost  im- 
possible  to  get  the  necessary  labor  at  any  price.  This  condition  has 
been  responsible  for  the  abandonment  of  many  willow  holts.  The 
actual  difficulties  of  peeling  are  comparatively  few;  it  is  the  high  cost 
of  hand  labor  and  the  difficulty  of  securing  it-  which  handicaps  the 
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willow  grower.  What  is  needed  is  a  peeling  machine  to  cost  not 
over  a  hundred  dollars.  Several  good  machines  have,  in  fact,  been 
designed,  but  those  so  far  manufactured  are,  perhaps  with  one  ex- 
oeption,  very  large  and  cumbersome,  and  can  not  be  sold  for  less 


Fu;.  IX.— Pittinjí  American  jjreen  willows. 


than  several  hundred  dollars.  They  have  been  designed,  moreover, 
for  peeling  steamed  willows  rather  than  sap  willows,  which  seems 
a  mistake.  since  the  latter  will  bring  at  least  2  cents  more  per  pound 
and  have  a  much  more  more  extensive  market.    The  use  of  the  pres- 
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ent  machines  by  the  average  willow  grower  could  be  likened  to  the 
use  of  a  large  power  corn  shelkr  by  fanners  who  raise  only  a  few 
bushels  per  year.  The  basket-willow  industry  calis  for  a  machine  to 
parallel  the  small  hand  corn  sheller  now  found  on  every  farm  where 
corn  is  a  minor  crop.  A  successful  peeling  machine  of  the  kind  de- 
scribed  should  have  a  large  sale.  Its  appearance  on  the  market 
would  give  a  stimulus  to  willow  growing,  while  every  farmer  with  a 
willow  patch  could  be  sure  that  it  would  repay  him  for  the  time  be- 
stowed  upon  it.  Willow  growing  would  then  become  a  common  prac- 
tice  rather  than  the  specialty  of  a  few. 


A  B  C  D 

Fio.  19.— Ilaml  perita*  dVviees. 

It  is  unfortunate  that  steam  peeling  is  so  much  practiced  in  this 
country.  It  tends  not  only  to  put  the  bulk  of  American-grown  rods 
into  the  second  class,  but,  through  the  necessary  centralization  which 
the  practice  entails,  control  of  the  willow  industry  in  certain  local- 
ities  has  come  into  the  hands  of  a  few  dealers  and  out  of  those  of 
the  small  grower  and  basket  maker. 

DRYING,  DRAFTING,  AND  BUNDLING. 

Peeled  willow  rods  should  be  thoroughly  dried  before  bundling. 
One  or  two  days  in  the  hot  sun  will  suffice  for  this,  if  the  rods  are 
well  spread  out  on  racks.    They  should  be  kept  out  of  the  rain,  and 


Digitized  by  Google 


28 


FARMERS'  BULLETIN  622. 


covercd  at  night  to  protect  them  from  the  dew.  Otherwise  they  lose 
their  whiteness. 

Rods  are  uften  drafted,  or  sorted,  as  soon  as  they  are  cut  from  the 
holt,  but  it  is  better  if  they  are  fairly  uniform  in  size  to  sort  them 
while  pecling.  With  a  little  practice  a  peeler  can  divide  the  rods 
into  several  piles,  according  to  size,  without  the  expenditure  of  extra 
time  and  with  very  little  additional  labor.    (Figs.  20  and  21.) 

Where  there  are  a  large  number  of  rods,  bundling  shonld  be  done 
by  a  machine.  (Fig.  22.)  Willows  well  sorted  and  bundled  aremuch 
more  salable  than  those  which  have  been  poorly  prepared  for  the 
market.  Rods  which  have  a  decided  curve  at  the  base,  like  the 
Lemley,  should  be  bound  with  the  ends  pointing  uniformly  in  one 


Fio.  20. — Drafting  basket  willows. 


direction.  This  results  in  a  much  neater  and  more  compact  bundle, 
and  also  permits  of  better  stacking. 

RETURNS  FROM  WILLOW  GROWING. 

The  cost  of  establishing  and  preparing  a  basket-willow  holt  varies 
much  more  than  in  the  case  of  the  ordinary  farm  crop;  consequently 
there  is  also  a  wide  variation  in  the  net  returns  per  acre.  The  one 
thing  to  keep  in  mind  in  willow  growing  is  that  a  poorly  managed 
holt,  even  if  well  situated,  will  not  pay,  while  a  well-managed  holt, 
even  under  less  favorable  conditions,  will  return  a  good  profit.  Wil- 
low growing  requires  a  certain  amount  of  exact  knowledge,  and  for 
this  reason  the  costs  for  the  beginner  are  general ly  higher  than  for 
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the  exporicnred  grower.  The  following  tables  show  the  average 
returns  from  steam-peeled  purple  willows  and  sap-peeled  American 


Fu;,  líl. — I>rylnj:  tho  ptH-led  r<>ds. 


Fig.  22. — Bundling  the  peeled  rods. 

groen  willows.  In  arriving  at  the  figures  given,  average  conditions 
OÍ  soil  and  moisture  were  assunied.    It  was  also  assunied  that  the 
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holts  are  moderately  well  managed.  Whilc  the  cost  figures  may  be 
too  high  for  soine  individual  holts.  they  represent  the  costs  that  an 
average  grower  will  haré  t<>  meet. 


Tahlk  «. 


■Ifeturnx  frnm  xteam-pceled  ¡imple  willuicx.  xpmed  i¿  by  36  inehes, 
latid  valued  at        per  acre. 


FIRST  YEAIt. 


Expenses. 


Preparation  oíland.. 

Cosi  of  sets  

Planting  

Cultivation  (horse). . 
Cutting,  at  $5  per  ton 
uland,c 


cash  investment,  and  taxes 


Retums. 


Sale  oí  green  rods,  l  ton,  ut  $2(). 


Net  loss. 


$20.00 
43.35 


23. 35 


SECOND  YEAR. 


Cultivation   16.00 

Replan  ting  íail  place»   1. 50 

Cutting,  at  $5  per  ton   12. 50 

Interest,  taxes,  etc  


Sale  oí  Rreen  rods,  2J  tnns,  at  120  


Net 


$50.00 


26.75 


TUIR1)  YEAR. 


Cultivation  

Replanting  fail  places. 
Cutting  at  $5  per  ton . 

Spraying  

Interest,  taxes,  etc  — 


Sale  oí  «roen  rods,  4  tons,  ¡it  «20    880. 00 

  35.  H5 


44. 15 


FOrRTH  TO  FIKTEENTH  YEAR. 


I 


Cultivation   $12.00 

Replanting   1.50 

Cutting   40.00 

Peeling   133.32 

Draftlng   24.00 

Spraying   5.00 

Interest.  taxes,  etc   2.10 


■ 


217.92 


Dry  peeled  rods.  5,333  pounds.  at  G  cents  .  .  $319.  OH 
Annual  expense   217.92 


Annual  net  proflt . 


102.06 


The  net  profit  for  15  years  would  then  be  $1.205.31  or  an  average 
annual  net  profit  of  $84.8*2  per  acre  per  year. 

Taui.k  l.—líelunix  froin  xa ¡>- peded  Ameriean  green  mllowx,  xpaeed  i)  hy  20 
inohvs.  euttings  pwehaxed,  ¡and  valued  at  $S5  per  aere. 

FIRST  YEAR. 


Preparation 
Cost  ofsets. 


oí  land. 


Plantíos  . . . 

Cultivation  

Cutting,  at  $5  per  ton  

Peeling,  2J  cents  per  pound.  dry  rods. 

Drafting,  at  $3  per  ton  

Interest,  laxes,  etc  


Total . 


$12.00 

52.50 
12.50 
15.00 
7.50 
25.00 
4.50 
7.55 


Retums. 


Dry  peeled  rods,  1,000  pounds,  at  6  cents. 
Expenses  


 I 

136.55     Net  loss. 


$60.00 

136.55 


76.55 
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BECOND  YE  Alt. 


Cultivation   «15.00 

Repianting   1.50 

Cuitinp,  at  $5  per  ton   22. 50 

Peeling,  at  2J  cents  per  pound,  dry  rods  ...  75. 00 

DraítüiR   13.50 

In  teres  t,  taxes,  etc   5.92 


133.42 


Dry  peeled  rods.  3,000  pounds,  at  6  cents. . 


Net  profit. 


$180.00 
133.42 


■Mi.r.0 


THIRD  YEAR. 


Cultivation  

Replan  tiiiR  

Cuttlng  

PeelinK  

Drafting  

Spraying  

Interest.  laxes,  etc. 


$12.00 
1.50 
40.00 
133.  V¿ 
24.00 
5.00 
3.00 


219.  42 


Drv  peeled  rods,  r,,m  pounds,  at  tí  cents $319.»8 
Expenses   219.42 


Net  profit   100.56 


From  the  fourth  to  the  twentieth  vear  of  the  holt  the  averasje  an- 
nual  net  profit  shoultl  be  $100.5G.  The  average  animal  net  profit  per 
acre  for  the  20  years  is,  therefore.  $80. 

MARKETS  AND  MANUFACTURE.* 

ín  Europe  every  grade  of  basket,  from  the  finest  to  the  coarsest,  is 
made  of  willow.  The  heaviest  farm  baskets  and  receptados  for 
handling  rough  mei*chandise  are  made  out  of  unpeeled  rods,  while 
peeled  rods  go  into  market,  clothes,  and  fruit  baskets.  furniture, 
hampers,  and  trunks.  In  Europe,  too,  the  finest  examples  of  split 
willow  ware  have  been  developed. 

Tn  America  the  market  has  a  ditferent  aspect.  A  large  number 
of  baskets  are  made  of  wood,  some  of  woven  pine,  oak,  ash.  and  elm 
strips;  others  from  broad  veneers  laid  together  at  the  bottom  and 
fastened  at  the  rim  by  a  strip.  Wood  goes  into  market,  clothes.  and 
laundry  baskets,  and  willow  is  forced  to  be  content  with  a  limited 
share  of  the  general  trade.  Reed  and  rattan,  too,  have  a  permanent 
place  in  the  American  market. 

Though  willow  is  less  easy  to  work  than  rattan,  its  du rabil  ity, 
lightness,  and  beautiful  color  have  brought  it  into  favor  with  manu- 
facturers  of  furniture,  several  of  whom  have  given  up  rattan  en- 
tirely  in  favor  of  willow.  To-day  there  is  a  steady  demand  for 
willow  furniture,  where  light,  attractive,  and  durable  goods  are 

desired  (fig.  23). 

The  willow-furniture  industry  in  America  is  centered  in  New  York, 
Boston,  and  Rochester.  Small  concerns  are  located  in  other  places, 
but  most  of  the  wholesale  supplies  come  from  large  houses  in  the 
three  cities  named.  The  extensión  of  the  industry  is  limited  not  so 
much  by  the  lack  of  raw  material,  though  in  some  cases  there  is  such 
a  lack,  as  by  the  scarcity  of  skilled  workmen.   At  present  all  manu- 


1  Revisión  of  material  eontninod  in  Forcst  Service  Bulletin  46, 
by  W.  F.  Hubbard. 
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facturera  use  far  more  importad  willow  than  they  do  American, 
because  the  imported  willow  rods  are  better  sorted  and  easier  to  get 
in  small  sizes.  The  average  American  grower  does  not  seem  to  ap- 
preciate  the  valué  of  small  stock,  which  is  more  difficult  to  peel,  and 
consequently  more  expensive  to  produce. 

Imported  willow  rods  sell,  on  an  average,  for  about  7  cents  per 
pound.  The  best  quality  of  American-grown  willow  comes  in  four 
sizes  and  sells  at  from  5  to  7  cents  a  pound.  The  smallest  size  is  hard 
to  get,  and  the  other  sizes  are  seldom  well  sorted.    The  American- 


Fig.  23. — A  well-made  willow  cha  Ir. 

grown  willow  is  regarded  favorably  by  furniture  makers,  and  what- 
ever  objections  they  may  have  can  be  removed  by  greater  care  in  cul- 
ture and  in  preparing  the  rods  for  the  market. 

The  makers  of  high-grade  willow  basket  ware  (fig.  24)  are  gen- 
erallv  located  in  the  larger  cities  throughout  the  Xorth  and  in  the 
Mississippi  Valley.  There  are  also  several  establishments  in  San 
Francisco  and  Sacramento.  In  the  South  basket  makers  are  foimd 
only  in  Richmond,  Charleston,  and  New  Orleans.  Practically  no 
attempt  is  made  by  any  of  these  manufacturers  to  compete  with 
makers  of  cheap  baskets. 
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In  the  East  both  foreign  and  domestic  willows  are  used.  Even  in 
this  section.  however,  the  manufacturera  say  that  they  would  use 
more  American-grown  willows  if  they  could  get  them,  since  they  are 
heavier  and  more  durable  than  the  French.  All  willow  used  for  fine 
baskets  and  for  furniture  must  be  a  brilliant  white,  and  for  this 
reason  only  sap-peeled  rods  are  eonsidered.  In  the  Middle  West  and 
West  transportaron  costs  increase  the  price  of  foreign-grown  willows 
and  limit  their  use.  All  the  manufacturers  seem  to  prefer  the 
American-grown  willow  if  it  can  be  obtained. 

Upon  the  manufacturer  of  low-grade  basket  ware  falls  the  burden 
of  the  competition  with  wooden  baskets  and  with  cheap  willow  prod- 


Pio.  24. — Hlgh-gradc  willow  ware. 

ucts  imported  from  Europe.  The  manufacture  of  low-grade  baskets 
is  centered  in  western  New  York  and  in  the  larger  cides  throughout 
the  country.  The  basket-willow  industry  about  Syracuse,  Roches- 
ter.  and  other  points  in  western  New  York  differs  from  that  in  any 
other  part  of  America,  more  nearly  approaching  the  industry  in 
certain  sections  of  Europe.  It  is  carried  on  in  the  midst  of  an  im- 
portant  willow-growimi  district,  and  is  mainly  in  the  hands  of  a 
few  large  dealers  who  buy  the  willows  and  give  them  out  to  basket 
makers.  These  latter  work  at  home,  receiving  a  specified  sum  per 
dozen  for  the  baskets.  according  to  the  size.  The  willows  are  steam 
peeled,  a  process  which  turns  the  rods  a  red-brown  color  and  ruins 
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them  for  a  11  fine  work.  Resides  the  industry  in  western  New  York, 
willow-basket  makers  are  seattered  through  the  country  districts  of 
Pennsyh  ania  and  the  middle  western  States  as  far  as  the  Mississippi. 
Conditions  «re  very  niuch  the  same  as  those  in  New  York,  though, 
as  a  rule,  sap-peeled  willows  nre  used. 

SUGGESTIONS  FOR  BASKET  MAKERS. 

In  Europe  basket  ware  is  used  for  inany  purposes  practically 
unknown  in  this  country.  In  bakeries  and  dairies.  on  the  Continent 
and  in  England,  eggs,  buns,  rolls,  etc.,  are  displayed  in  very  deli- 
cately  woven,  shallow  baskets  of  the  best  quality,  which  add  a  real 
attractiveness  to  the  store.  Grocers  often  use  willow  hainpers  for 
dried  fruits,  nuts,  etc.  Such  hainpers  are  made  with  one  side  higher 
than  the  opposite  one,  so  that  the  wares  can  be  better  seen.  The 
hamper  is  set  on  short  feet. 

In  England  great  quantities  of  split  basket  ware  are  used.  Screen 
doors  and  even  office  window  screens  are  beautifullv  fashioned  in 
willow,  and  even  hotel  washstand  splashers  are  made  of  willow. 
Small  mats  for  hot  dishes  at  table  are  also  made  of  split  willow,  as 
are  also  very  dainty  bread  baskets.  A  half-bushel  basket  is  made  in 
England  and  Ilolland  which  is  singularly  durable  for  its  weight. 
The  bottom  is  arched,  giving  the  whole  basket  great  strength.  Nur- 
.serymen  ship  their  trees  in  baskets  of  unpeeled  willow,  the  uprights 
of  which  project  and  are  tied  over  the  top  of  the  plant  for  its  pro- 
tection.  A  very  beautiful  and  light  basket  is  made  in  Germany,  with 
the  lines  formed  simply  of  uprights,  strengthened  with  one  or  two 
lines  of  weaving. 

In  England  commercial  travelers'  sample  boxes  are  made  of 
willow,  the  corners  and  edges  being  bound  with  rawhide.  These 
boxes  or  trunks  are  very  light.  and  will  stand  almost  any  kind  of 
usage.  Parcel  trunks  on  the  English  railways  are  almost  always  of 
willow.  and  seem  to  give  the  best  service.  Willow  trunks  and  ham- 
pers  are  a  feature  of  railway  traífic.  and  their  use.  cspecially  in  stib- 
urbsin  service.  might  heconie  more  general  in  this  country. 

EXPERIMENTAL  PLOTS. 

Very  little  attention  has  been  given  in  America  to  keeping  up  the 
(juality  of  the  willow  stock,  though  the  basket  willow  to-day  is  the 
result  of  a  long  selection.  More  growers  of  willows  on  a  large  scale 
should  maintain  an  experimental  holt,  in  which  new  varieties  can  be 
tried  out,  aud  sele<'tions  from  the  heaviest-yielding  and  best-formed 
plants  used  as  planting  stock.  Reproducing  willows  by  seedlings 
seems  to  increase  the  vigor  of  the  plants,  and  experimentas  in  this 
line  also  can  be  carried  on.  Such  experimental  work  breaks  up  a 
variety  of  willows  into  several  groups  of  individuáis  with  similar 
general  characteristics  which  forni  a  basis  for  still  further  selection, 
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ICE  HOUSES  AND  THE  USE  OF  ICE  ON  THE  DAIRY 

FARM. 

By  John  T.  Bowen,  Technoloyist,  and  Guy  M.  Lambkbt,  Dairyman, 

Dairy  División. 

INTRODUCTION. 

The  principies  in volved  in  the  proper  care  of  milk  and  cream  are 
very  simple  and  easily  understood.  Notwithstanding  this  fact,  much 
of  the  product  delivered  to  creameries  is  improperly  cared  for  and 
therefore  is  unfit  to  be  made  into  butter.  One  of  the  most  common 
causes  of  poor  quality  of  butter  is  the  lack  of  immediate,  thorough 
cooling  of  the  cream  after  separation.  The  Dairy  División  has  made 
a  careful  investigation  of  conditions  existing  on  a  large  number  of 
dairy  farms  where  first-class  cream  is  produced,  and  the  data  ob- 
tained  show  that,  if  properly  cooled,  cream  of  the  best  grade  can  be 
produced  with  but  little  extra  labor  or  expense. 

Dairymen  in  certa  in  parts  of  New  England  are  delivering  practi- 
cally  all  their  product  to  the  creameries  while  sweet,  although  the 
cream  is  often  held  on  the  farm  from  one  to  four  days  in  summer 
and  from  one  to  seven  days  in  winter.  After  it  reaches  the  creamery 
it  is  pasteurized  and  shipped  a  distance  of  from  50  to  300  miles,  where 
it  is  sold  in  the  form  of  sweet  cream.  These  results  are  accomplished 
by  the  liberal  use  of  ice,  nearly  every  farmer  having  stored  large 
quantities  in  the  winter  for  use  in  cooling  milk  and  cream  the  follow- 
ing  summer.  These  dairymen  realizo  the  importance  of  the  use  of 
ice  and  provide  themselves  with  a  suitable  supply.  They  ha  ve  fol- 
lowed  this  practice  for  several  years,  and  most  of  them  have  provided 
a  convenient  source  of  supply,  suitable  houses  for  storing,  and  ice- 
water  tanks  for  the  immediate  cooling  of  the  milk  or  cream. 

The  expense  connected  with  the  liberal  use  of  ice  in  this  respect  is 
so  small  and  the  results  so  satisfactory  that  the  following  data  have 
been  compiled  for  the  consideration  and  benefit  of  those  interested 

Note. — The  use  of  ico  on  the  dairy  farm  for  the  keeping  of  milk  and  cream  In  the  best 
marketable  conditlon  i»  discussed  in  this  bulletln.  Plan»  and  spoclücatlons  for  ice 
house»  are  Rivon.  The  bnlletin  is  applicable  to  dairy  sectlons  where  natural  ice  Is  obtain- 
able. 
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in  dairying  who  have  not  liad  the  opportunity  to  observe  the  advan- 
tages  and  profits  to  be  derived  from  the  use  of  ice  on  the  farm.  The 
variety  of  conditions  shown  and  described  in  this  paper  will  undoubt- 
edly  make  it  possible  for  the  a  verane  dairyman  in  those  States  where 
natural  ice  is  produced  to  select  sume  plan  or  style  that  will  mcet  his 
requirements  at  a  reasonable  cost. 

COOLING  MILK  AND  CREAM  ON  THE  FARM. 

Some  creameries  accept  anv  kind  of  cream  without  regard  to  its 
condition  when  delivered,  and  they  usually  pay  the  same  price  for 
all  grades  of  cream.  In  some  dairy  sections  noted  for  the  high 
quality  of  butter  produced,  the  opera  tors  of  creameries  ha  ve  found 
that  in  order  to  get  the  highest  market  price  for  their  butter  it 
is  necessary  to  demand  a  good.  clean,  raw  product,  and  they  are 
now  grading  all  cream  and  paying  on  a  quality  basis.  As  a  result 
the  producéis  are  stiulying  the  situation  more  elosely,  as  they  realize 
that  they  must  provide  better  facilities  in  caring  for  their  product. 
Many  creamery  patrons  who  deliver  sweet  cream  object  to  having  it 
mixed  with  cream  of  inferior  grades,  so  they  find  it  to  their  ad- 
vantage  to  deliver  the  product  in  individual  cans. 

During  the  summer  months  it  i¡,  seldom  possible  to  find  ordinary 
well  water  which  will  cool  milk  and  cream  even  to  as  low  a  tem- 
perature  as  50°  F.  It  is  apparent,  then,  that  some  form  of  special 
cooling  should  be  provided  for  this  purpose;  and  as  the  natural  cool- 
ing  médiums  are  air  and  water,  their  capacities  for  absorbing  heat 
will  be  compared. 

The  temperature  of  the  air  is  usually  too  high  for  cooling  milk 
and  cream:  consequently  it  becomes  necessary  to  lower  its  tempera- 
ture  by  bringing  it  into  contact  with  some  body  colder  than  itself. 
ice  is  generally  used  for  thi.s  purpose  on  the  farm.  There  are,  how- 
ever.  the  disadvantages  that  the  circulation  of  the  air  is  verv  slow 
and  that  its  capacity  for  absorbing  heat  is  very  small.  The  specific 
heat  of  air  is  only  0.0177  per  cubic  foot;  henee  53.0  cubic  feet  rising 
1°  in  temperature  are  required  to  absorb  sufficient  heat  to  lower 
1  pound  of  milk  Io. 

The  air,  of  course,  must  be  brought  in  contact  with  the  surface  of 
the  cans  containing  the  milk,  and  unless  provisión  is  made  for  forc- 
ing  a  current  over  the  cans  the  cooling  will  depend  chiefly  on  the 
natural  circulation.  which  is  brought  about  by  the  difference  in  tem- 
perature between  the  comparatively  warm  air  near  the  cans  and  the 
surrounding  cold  air.  As  the  air  in  direct  contact  with  the  cans  is 
warmed  it  rises.  while  the  cold  air  in  contact  with  the  ice  falls: 
henee  the  velocity  of  circulation  depends  upon  the  difference  in 
weight  of  the  respective  columns  of  air.  and  as  this  difference  in 
weight  is  very  little,  the  circulation  is  slow. 
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When  a  can  of  milk  is  sct  into  a  tank  of  water  t<>  cool,  the  circula- 
tion  is  on  the  saine  principie  as  Chat  of  air,  bnt  the  natural  circulation 
of  water  takes  place  at  an  oven  slower  rate  than  that  of  air.  Water 
being  one  of  the  hardest  of  all  substances  to  heat,  its  specific  heat  is 
taken  as  unity.  Therefore,  the  specific  heat  of  other  substance  is 
usually  less  than  1.  As  the  specific  heat  of  water  is  taken  at  1,  the 
raising  of  the  teinperatnre  of  0.0ir>2  ctlbic  foot.  or  0.98  of  a  pound. 
of  water  Io  will  lower  the  temperature  of  1  pound  of  milk  1°.  In 
other  words,  1  cubic  foot  of  water  rising  Io  will  absorb  as  much  heat 
afl  3,520  cubic  feet  of  air  for  the"same  rise  in  temperature. 

The  time  required  to  cool  milk  by  placing  the  cans  in  moving  water 
is  less  than  when  the  water  reinains  still,  and  the  dilíerence  bctween 
the  time  required  in  cooling  when  the  cans  are  placed  in  moving 


Fio.  1. — A  good  type  of  zinc-llncd  woodeii  lee-water  tank. 


water  and  in  still  air  and  moving  air  is  even  greater.  Taking  1  as 
the  time  required  to  cool  milk  in  moving  water  through  a  given 
range,  the  time  required  for  the  saine  operation  when  the  cooling  is 
brought  about  by  placing  the  containers  in  still  water,  in  still  air, 
and  in  moving  air  is  1  : 1.2,  1 : 1.5,  and  1 :3,  rcspectivcl v.  By  moving 
air  is  meant  an  air  blast  from  a  fan,  and  the  time  of  cooling  will  varv 
with  the  velocity  of  the  air.  The  initial  temperatures  of  the  air  and 
water  are  assumed  to  be  the  same.  In  either  case  if  the  milk  is 
agitated  the  cooling  goes  on  much  f áster.1 

Unless  good  insulation  is  used  and  precautions  are  taken,  it  is  not 
probable  that  the  air  in  an  ice-cooled  refrigerator  will  remain  much 
below  50°  F.    On  the  other  hand,  it  appears  that  the  temperature 


1  For  further  Information  on  the  cooling  of  milk  by  placing  the  can  in  moving  water 
see  Bulletin  98  of  the  United  States  Department  of  Agriculture. 
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of  water  in  which  the  ice  is  constantlv  floated  will  usuallv  remain  as 
low  as  40    F.,  and  in  manv  cases  lower. 

For  tlie  purpose  of  securing  infonnation  from  actual  conditions, 
ice-water  tanks  of  manv  dilferent  kinds  and  shapes,  some  with  and 
some  without  insnlation  and  tight-fitting  covers,  were  examined  on 
inore  than  00  farins.  The  average  temperature  of  milk  and  creain 
which  was  held  in  tbese  tanks  was  aboilt  40°  F.,  and  in  each  instance 
the  creain  was  sweet.  The  cost  of  these  ice-water  tanks  varied  from 
$5  to  $20,  depending  on  the  size  and  whether  the  tank  was  made  or  , 
was  purchased  from  some  snpply  house.   There  are  very  few  farmers 


PIO.  2. — An  incxpcnsive  concrete  ice-water  tank. 

who  can  not  allord  to  provide  themselves  with  some  form  of  ice- 
water  tank  which  will  conform  to  their  own  ideas  and  the  local  con- 
ditions. 

A  great  inany  dilferent  styles  of  tanks  are  in  use.  Figure  1  shows 
a  type  of  ice- water  tank  which  has  provecí  satisfactory.  This  style 
has  double  wooden  walls  and  is  lined  with  galvanized  iron.  It  is 
also  provided  with  two  air  spaces  and  two  covers.  With  a  little  time, 
labor,  and  expense  such  a  tank  can  be  made  on  almost  any  farm.  A 
can  of  cream  placed  in  ice  water  in  such  a  tank  will  remain  sweet 
for  several  days.  Manv  less  expensive  tanks  were  found  in  use  that 
ira  ve  desired  results. 
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Figure  2  is  an  illustration  oí  a  concrete  tank  which  every  farmer 
can  construct  at  a  small  expense  and  which  will  answer  most 
purposes. 

Figure  3  is  a  photograph  of  a  load  of  2,100  pounds  of  sweet  cream 
which  had  been  gathered  from  39  patrons  over  a  route  24  miles  long. 
The  picture  was  taken  on  a  Saturday  morning  when  the  outdoor 
temperature  was  92°  F.  Some  of  the  cream  had  been  held  from  the 
previous  Wednesday  evening.  At  the  time  of  delivery  to  the  cream- 
ery  the  temperature  of  the  cream  varied  from  55°  to  G0°  F.  Had 
the  cans  been  jacketed  this  temperature  would  have  been  even  lower.1 
If  this  load  of  •cream  had  been  oíd  and  sour  and  delivered  subject 


Fiu.  3. — A  load  of  cream  tliai  had  heen  properly  cooled  l>y  the  use  of  ice  water  and 
remaincd  sweet  after  a  \onn  haul  in  hot  weathtT. 

to  a  4-cent  premium  per  pound  for  butter  fat  in  sweet  cream,  the 
loss  on  the  load  on  a  basis  of  25  per  cent  fat  would  have  ainounted 
to  $21.60.  On  the  other  hand,  the  ice  used  to  cool  the  cream  on  the 
farm  added  verv  little  to  the  cost  of  production. 

THE  COST  OF  ICE. 

The  cost  of  packed  ice  will  vary  according  to  the  local  conditions 
under  which  it  is  harvested,  these  conditions  of  necessity  differing  in 
almost  every  case.  Our  investigations  show  that  ice  has  been  cut 
at  a  price  as  low  as  1  cent  for  a  cake  of  220  pounds,  making  the  ice 

1  See  Bulletln  98,  United  States  Department  of  A>jricu1ture.  for  data  on  jacketed  and 
unjacketed  eans. 
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cost,  exclusive  of  hauling  and  packing,  0  cents  a  ton.  The  usual 
priee,  however,  was  found  to  average  about  2  cents  a  cake,  or  18  cents 
a  ton.  To  íínd  the  total  cost  of  storing  ice,  the  charge  for  hauling 
and  packing  must  be  added ;  this  brought  the  average  to  about  $1  a 
ton.  In  sonie  instances  the  original  cost  of  the  ice  and  the  packing 
amounted  to  $2  á  ton,  but  in  these  cases  the  storage  houses  were  at 
(Ring distanceslromthe  pond. 

we'wíshTo  émphasize  the  fact  that  these  results  were  not  obtained 
under  exceptional  conditions,  and  it  is  safe  to  assume  that  the  cost 
as  stated  above  would  be  about  the  saine  in  a  large  number  of  local- 
ities  throughout  the  States  in  which  natural  ice  can  be  produced.  By 
taking  the  figures  in  the  following  table  as  a  basis  for  calculation,  it 
is  possible  to  estímate  the  cost  of  harvesting  and  storing  natural  ice 
on  the  average  farm.  One  cubic  foot  of  solid  ice  weighs  about  57 
pounds.  Considering  this  weight  as  the  standard,  and  allowing  for 
packing,  1  ton  of  ice  will  occupy  approximately  40  cubic  feet. 

s 

A  tablc  for  cxtimating  the  number  of  cakes  of  various  thickncsscs  required  per 

ton  of  ice  {xize.  of  cake,  22  by  22  inchen). 


Thiekness 
of  ice. 

Number  oí 

cakes 
required 
per  ton. 

Cuttlng 

spaee 
requirod 
por  ton. 

Inches.^ 

Square  fett. 

81. 3 

105. 4 

6 

20.9 

70.2 

8 

15.6 

52.6 

10 

12.5 

42.1 

12 

10.4 

35. 1 

14 

H.9 

:m.  l 

IB 

7.8 

20.3 

IS 

f>.9 

23.4 

20 

fi.  3 

21. 1 

22 

5.7 

19.1 

HARVESTING  ICE. 

Farmers  who  ha  ve  a  comparatively  small  quantity  of  ice  to  harvest 
will  find  that  they  need  for  equipment  onlv  two  saws,  two  ice  tongs. 
two  ice  hooks,  and  a  pointed  bar.  Many  farmers  have  found  it  very 
profitable  to  cooperate  with  three  or  four  neighbors  in  filling  their 
ice  houses.  In  such  instances  each  individual  may  use  his  own  tools, 
or  the  complete  outfit  may  belong  to  a  cooperative  association. 

In  marking  the  ice.  a  long  plank  may  be  used  as  a  straightedge, 
or  it  may  be  used  to  guide  the  handsaw.  In  cases  where  a  horse  plow 
is  employed,  the  attached  gauge  will  serve  to  keep  the  additional  lines 
straight.  The  advisability  of  cutting  square  or  oblong  cakes  must 
be  decided  by  the  harvester.  In  compiling  the  foregoing  table  square 
cakes  22  by  22  inches  were  used  merely  beca  use  our  investigations 
showed  that  the  majority  of  farmers  were  storing  cakes  of  that  size. 
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After  the  ice  cakes  are  broken  apart,  two  men  with  ice  tongs  can 
with  little  difliculty  pulí  a  cake  of  ice  from  the  water  and  load  it  on 
a  wagón  or  sled.  If  desired,  a  slide  and  a  table  platform  may  be 
used  and  a  horse  employed  for  drawing  the  eakes  from  the  water 
on  to  the  platform,  from  which  they  may  be  easily  loaded. 

QUANTITY  OF  ICE  REQUIRED. 

Before  building  an  ice  house  of  any  kind,  the  quantity  of  ice  to  be 
stored  should  be  determined.  The  quantity  needed  for  cooling  pur- 
poses  will  necessarily  vary  according  to  the  local  conditions  and  can 
not  in  all  cases  be  definitely  stated,  though  it  may  be  calculated  ap- 
proximately.  After  studying  the  conditions  on  a  large  number  of 
farms  and  securing  figures  regarding  the  amount  of  ice  nsed  for 
cooling  and  keeping  milk  nnd  crea  ni  in  a  sweet  condition  for  from 
one  to  four  days,  the  following  facts  were  established: 

(1)  Ice-water  tanks  were  in  general  used  for  cooling  milk  and 
cream. 

(2)  The  quantity  of  milk  or  cream  cooled  in  this  manner  varied 
in  individual  cases  from  21  pounds  to  330  pounds  per  day. 

(3)  The  temperature  of  the  milk  and  cream  being  held  in  such 
tanks  averaged  about  40°  F. 

(4)  In  each  case  a  cake  of  ice  was  found  floating  in  the  water; 
which  showed  that  there  was  a  constant  supply  of  ice  in  the  tank. 

(5)  A  total  of  5.142  pounds  of  cream  required  approximately 
6,020  pounds  of  ice  per  day,  or  an  average  of  1.16  pounds  of  ice  per 
pound  of  cream  to  cool  and  hold  until  delivered. 

These  figures  were  secured  from  actual  conditions  and  covered  a 
period  of  six  weeks.  in  which  the  temperature  outdoors  varied  from 
56°  to  100"  F. 

Owing  to  the  different  conditions  under  which  ice  is  handled,  the 
location  of  the  buildings  in  reference  to  protection  and  the  quantity 
of  ice  packed,  it  is  not  surprising  to  note  a  large  variation  in  shrink- 
age.  In  an  examination  of  more  than  100  farmers*  ice  houses  the 
shrinkage  was  found  to  vary  from  20  to  50  per  cent,  with  an  average 
of  27  Y>er  cent. 

-If  the  average  cow  produces  3,500  pounds  of  3.7  per  cent  milk  in  a 
year,  which  is  equal  to  431  pounds  of  30  per  cent  cream,  it  will  re- 
)  quire,  according  to  the  above  figures,  431  times  1.16  pounds,  or  ap- 
proximately 50Q  pounds  of  ice,  to  cool  the  cream  produced  by  one 
cow  and  keep  it  in  a  good,  sweet  condition  until  delivered  to  the 
creamery.  In  addition  to  this  amount,  it  will  usually  be  advisable 
to  store  500  pounds  of  additional  ice,  thus  making  a  total  of  1,000 
pounds  per  cow.  This  amount  is  sumcient  to  cool  the  cream  needed 
for  household  use  and  allow  for  reasonable  waste.  Therefore,  on  this 
basis  a  20-cow  dairv  will  require  10  tons  of  ice  for  cooling  the  cream. 
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These  figures  are  for  cooling  cream;  if  whole  milk  is  cooled,  con- 
siderably  more  ice  will  be  required.  Under  average  conditions  it 
will  take  from  two  and  a  half  to  three  times  as  mueh  ice  to  cool  the 
whole  milk  from  -JO  cows  as  it  will  to  cool  the  cream  from  the  same 
herd.  (ícnerally  speaking.  in  the  Xorth  it  will  take  1£  tons  of  ice 
for  cooling  the  milk  for  each  cow,  and  2  tons  per  cow  in  the  South. 
From  40  to  50  cubic  feet  are  required  for  a  ton  of  packed  ice,  conse- 
quently  for  10  tons  about  500  cubic  feet  of  space  will  l>e  necessary. 
As  the  amount  of  heat  leakage  will  in  a  grcat  measure  be  propor- 
tional  to  the  exposed  outside  surface  área  of  the  house,  it  will  be 
logical,  from  a  business  standpoint,  to  build  a  house  that  will  ap- 
proach  as  nearly  as  possible  a  cube  in  shape.  In  addition  to  the 
space  10  by  10  by  5  feet  required  for  the  10  tons  of  ice,  at  least  12 
inches  should  be  allowed  on  each  side  and  bottom  for  sawdust  or 
other  packing  material,  and  at  least  »i  or  4  feet  on  top  to  allow  space 
for  packing  and  ventilation;  eonsequently  a  10-ton  house  should  be 
built  12  by  12  by  S  feet. 

THE  FARMER'S  ICE  HOUSE. 

It  is  our  purpose  to  discuss  only  the  ditferent  types  of  ice  houses 
found  in  actual  use,  so  that  the  dairyman  may  have  an  opportunity 
to  study  the  advantages  of  each  type  and  select  the  one  best  suited 
to  his  needs.  Onlv  a  small  number  of  the  ice  houses  examined  were 
built  of  new  lumber.  In  many  instances  ice  was  stored  in  the  cellar 
under  the  house  or  barn.  or  in  the  córner  of  some  building,  such  as 
a  woodshed,  corncrib.  or  barn,  or  under  the  driveway  leading  to  the 
barn,  and  occasionally  it  was  simply  stacked  outdoors  with  no  roof 
for  protection.  Where  the  ice  was  stored  in  celia rs,  open  sheds,  or 
in  stacks.  the  loss  from  melting  was  comparatively  large,  depending 
on  the  ventilation,  drainage,  and  care  in  packing.  Where  the  cost 
of  harvesting  ice  is  a  small  item.  dairymen  often  say  that  it  is  less 
expensive  to  store  ice  in  such  places  than  to  go  to  the  expense  of 
building  an  up-to-date  ice  house.  Where  ice  is  simply  stacked  out- 
doors and  covered  with  some  form  of  insulation,  it  is  necessary  to 
put  up  from  H0  to  50  per  cent  more  than  the  amount  previously 
allowed,  so  as  to  provide  for  the  heavy  shrinkage. 

The  ice  should  be  stored  as  near  the  milk  house  as  possible,  in  order 
to  save  labor  in  removing  it  to  the  milk  tank.  A  great  many  dairy- 
men find  it  an  advautage  to  have  the  milk  room  in  one  end  of  the 
ice  house,  as  in  figure  4.  In  this  wny  the  cost  of  a  sepárate  tank  house 
is  eliminated.  The  small  amount  of  time  and  labor  required  to 
transfer  the  ice  to  the  cooling  tank  generally  acts  as  an  added  incen- 
tive for  the  free  use  of  ice.    It  is  highly  important  that  the  milk 
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room,  whether  combined  with  tlie  ice  house  or  standing  alone,  be 
located  so  that  objectionable  odors  will  be  avoided. 

In  comparing  the  difíercnt  methods  of  storing  ice.  it  was  found 
that  where  the  cost  of  ice  was  comparatively  high  it  was  advisable  to 
spend  enough  money  in  bnilding  and  insulating  the  ice  house  to  pro- 
tect  the  ice  from  melting  as  much  as  possible,  but  in  cases  where 
the  cost  of  the  ice  was  small  it  appeared  that  the  owners  were  often 
justified  in  bnilding  a  cheaper  storage  with  a  relatively  high  loss  of 
ice  from  meltage.  The  dairyman  therefore  should  consider  both  the 
cost  of  construetion  and  the  cost  of  the  ice  in  selecting  the  type  most 
Biiitable  for  his  reqnirements. 

Some  farmers  store  their  ice  in  ronghly  constructed  bins.  One  of 
this  sort  was  seen,  made  by  placing  large  posts  of  irregular  sizes 
3  feet  in  the  ground  and  about  4  feet  apart,  and  upon  these  were 


Fi<;.  4. — FariiH'r's  ico  hon.se  witb  inilk  room. 


nailed  a  miscellaneous  lot  of  boards;  no  roof  whatever  was  provided. 
The  shrinkage  was  reported  to  be  from  30  to  ~>0  per  cent.  Ice  might 
be  stored  in  this  manner  for  some  purposes,  but  this  method  is  not 
recommended  for  a  dairy  farm.  Furthermore  a  bin  of  this  sort  is 
very  unsightly  and  is  an  indication  of  slack  methods  in  farming. 
Where  ice  is  cheap  and  building  material  high,  it  might  be  permis- 
sible  a>  a  temporarv  arrangement;  but  it  is  not  so  economical  a 
method  as  may  appear  at  first  sight,  for  the  cost  of  the  ice  lost  in  the 
shrinkage  would  generally  amount  to  more  than  the  interest  on  the 
cost  of  constructing  a  serviceable  ice  house. 

An  instance  was  observed  in  which  a  córner  of  a  woodshed,  about 
12  feet  square  and  10  feet  high.  had  been  converted  into  an  ice  shed. 
This  córner  of  the  woodshed  had  been  ronghly  boarded  np  and 
about  14  inches  of  sawdust  placed  a  round  the  ice  on  all  sides,  top, 
<Vf>5!)2°— Bull,  023— IT)  2 
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and  bottoni.  The  cost  of  the  building  wns  very  little  and  the  shrink- 
age  was  reported  at  about  20  per  cent.  The  owner  stated  that  soft- 
wood  sawdust  is  a  much  better  insulator  than  hardwood  sawdust. 

Tlie  ice  house  in  figure  4  measures  15  by  20  feet  on  the  outside  and 
is  8  feet  high.  At  the  frunt  or  south  end  a  room  15  by  G  feet  is 
partitioned  off  and  used  for  a  niilk  room.  The  remaining  space, 
15  by  14  feet  by  8  feet  high,  after  allowing  for  G  inches  of  wall, 
12  inches  of  sawdust  on  the  sides,  12  inches  on  the  bottom,  and  18 
inches  on  the  top,  will  provide  space  for  about  17  tons  of  ice.  This 
house  is  built  on  high,  sloping  ground  where  the  soil  is  porous;  con- 
sequently  the  drainage  is  satisfactory.  The  foundation  is  made  of 
concrete  (mixture,  1  to  G),  H  feet  wide  at  the  bottom  and  sloping 
gradually  until  the  top  mensures  8  inches.  The  sills  which  rest  on 
the  foundation  are  G  by  G  inches,  upon  which  are  erected  2  by  G  inch 
studding  with  24-inch  centers.  On  the  top  of  the  studding  rests  a 
2  by  G  inch  píate,  and  the  studs  are  sheathed  inside  and  outside  with 
rough  lx)arding.  The  outside  is  then  covered  with  weatherboarding. 
The  roof  has  a  two-thirds  pitch  and  is  constructed  of  2  by  4  inch 
raftcrs,  24-inch  centers,  boarded  and  covered  with  shingles.  In  each 
gable  is  located  a  slat  ventilator.  2\  by  li  feet.  which  with  the  high 
pitch  of  the  roof  allows  for  an  abundance  of  free  circulation  of  air 
over  the  ice.  The  milk  room  is  provided  with  two  glass  windows  3£ 
by  2  feet,  one  in  each  end.  The  milk  room  is  provided  only  with  a 
movable  ice-water  tank,  3 A  by  4  by  3  feet,  in  which  are  placed  the 
creani  cans.  A  rope  and  pulley  which  are  fastcncd  to  the  ceiling  are 
used  in  transferring  the  ice  from  the  ice  house  up  and  over  the  wall 
and  lowering  it  into  the  tank.  The  material  and  labor  for  eon- 
structing  this  combination  milk  and  ice  house  amounted  to  $125. 
The  shrinkage  on  the  100  cakes  in  storage  was  estimated  at  about 
15  to  20  per  cent.  The  ice  in  this  house  cost  2  cents  a  cake,  exclusive 
of  hauling  and  storing. 

ICE-HOUSE  CONSTRUCTION. 

The  details  of  ice-house  construction  depend  to  a  great  extent  on 
local  conditions,  size  of  house,  and  the  dimculty  of  obtaining  ice. 
These  factors  govern  the  amount  of  money  that  is  practicable  and 
desirable  to  j)iit  into  such  a  building.  Where  ice  is  expensive  or  difli- 
cult  to  obtain,  a  better  constructed  and  insulated  house  is  advisable. 
Tu  some  States  where  natural  ice  is  plentiful  and  can  be  cheaply 
harvested  and  stored,  it  appears  that  the  cheapest  structure  possible 
has  been  considered  satisfactory,  and  the  question  of  the  ice  melting 
has  been  given  very  little  thought.  In  most  cases,  also.  it  appeared 
that  better  results  could  ha  ve  been  obtained  with  the  same  expendi- 
ture  of  time  and  money  if  more  attention  had  been  given  to  the 
construction  and  workmanship. 
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Generally  the  construction  of  ¡m  ice  house  is  a  question  of 
economy.  The  eost  of  harvesting  and  storing,  interest  on  the  money 
invcsted,  repairs,  and  depreciaron  on  the  building  should  oíTsct  the 
saving  in  the  melting  of  ice:  beyond  this  it  is  not  good  policy  to  go. 

Some  typical  designs  of  farni  ice  houses  have  been  prepared ;  and 
while  tliere  is  a  differenee  of  opinión  among  men  of  experience  as 
to  the  exact  details  in  the  construction  of  such  buildings,  it  is  be- 
lieved  that  if  the  instrurtions  and  designs  given  herein  are  followed 
satisfactory  results  will  be  obtained. 

The  location  of  the  house  should  be  such  as  to  shield  it  as  much 
as  possible  from  the  wind  and  from  the  direct  rays  of  the  sun. 

INSULATION. 

The  funclion  of  an  ice  house  is  to  prcvent  the  outside  heat  from 
passing  into  the  interior  and  melting  the  ice;  therefore  the  problem 
is  to  minimize  the  passage  of  heat  by  interposing  in  the  walls  a  ma- 
terial or  a  construction  which  will  resist  its  transfer  from  the  outer 
to  the  inner  side  of  the  building.  There  is  no  material  known  that 
will  entirely  prevent  the  passage  of  heat;  however,  there  are  ma- 
terial* which  offer  a  high  resistance  and  are  termed  nonconductors 
or  insulators.  The  best  insulators  appear  to  be  those  that  contain 
the  greatest  amomit  of  entrapped  air  coníined  in  the  smallest  possible 
spaces.  Formerly  it  was  the  practice  in  constructing  buildings  for 
the  storage  of  ice  or  for  cold-storage  purposes  to  provide  a  series  of 
air  spaces  some  of  which  were  as  much  as  12  inches  wide,  the  sup- 
position  being  that  they  were  dead-air  spaces.  As  a  matter  of  fact, 
however,  as  the  air  in  eontact  with  the  cooler  surface  fell  while  that 
in  eontact  with  the  warmer  surface  rose,  it  produced  a  circulation 
tending  to  equalize  the  temperature  of  the  sides  of  the  air  space. 
Therefore  an  air  space  1  inch  wide  is  practically  as  good  as  onc  12 
inches  wide.  Air  circulation  is  valuable,  however,  between  the  in- 
sulated  ceiling  and  the  roof  of  an  ice  house  in  order  to  break  up  the 
heat  radiation  through  the  roof. 

Xo  entrance  or  exit  of  air  should  be  allowed  to  take  place  in  a 
room  where  ice  is  stored,  especially  at  or  near  the  ground  line,  as 
the  cold  currents  of  air  at  the  bottom  will  filter  through.  If  the  walls 
and  foundations  are  kept  absolutely  tight  at  the  l>ottom,  an  opening 
at  the  top  has  but  little  eífect,  as  the  warm  air  entering  will  remain  at 
the  top  of  the  room.  When  it  is  necessary  to  remove  ice  from  the 
house,  the  door  should  be  kept  open  as  short  a  time  as  possible,  and 
where  a  covering  material  is  used  the  ice  should  be  carefully  covered. 
In  a  properly  insulated  house  a  great  advantage  is  that  no  covering 
is  required.  The  ice  is  packed  on  the  floor  of  the  room,  depending  on 
the  insulated  walls  and  floor  for  protection  from  the  outside  heat. 
But  in  the  cheaper  houses  it  is  better  to  cover  the  ice  with  some  mate- 
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rial,  such  as  sawdust  or  mili  shavings.  A  la  ver  of  the  insulating 
material  should  he  placed  directly  on  the  floor  and  the  ice  stacked 
thereon;  the  re  should  also  he  a  layer  packed  between  the  ice  and  the 
walls.  Ice  should  never  he  placed  directly  on  the  ground,  soil  heing 
a  fairly  good  conductor  of  heat,  especially  when  wet,  as  the  floors  of 
all  ice  houses  are  su  re  to  he.  The  larger  percentage  of  waste,  how- 
ever,  is  due  to  the  entrance  of  heat  through  the  insulation  of  the 
walls  and  floor;  consequently  they  should  he  carefully  constructed. 

As  sawdust  and  shavings  are  shown  in  some  of  the  typical  designs, 
it  is  not  to  be  understood  that  they  are  the  hest  insulators  for  this 
class  of  huildings.  They  are  used  because  they  are  cheap  and  can  be 
had  in  any  part  of  the  country,  and  if  kept  dry  are  good  insulators. 
It  is  a  veiT  diflieult  problem,  however,  to  keep  them  dry.  and  when 
they  are  to  be  used  great  care  should  be  excrcised  in  the  construction 
of  the  walls  in  order  to  keep  out  the  moisture. 

Planing-inill  shavings  are  better  than  sawdust  for  insulating  pur- 
poses:  they  are  elastic,  do  not  settle  readily.  and  do  not  absorb  mois- 
ture so  readily  as  sawdust:  and,  most  important,  are  free  from  dirt, 
bark,  or  chips.  When  used  as  filling  for  walls  or  ceiling,  they  should 
be  well  packed  into  place  to  prevent  settling. 

Sawdust  has  in  the  past  been  used  to  a  great  extent  in  rural  dis- 
triets  for  insulating  walls  of  small  cold-storage  huildings.  due  to  the 
fact  that  it  is  available  in  most  country  distriets  and  usually  with- 
out  cost.  It  is  not  a  very  satisfactory  material  for  insulating  pur- 
poses,  however,  as  it  is  always  more  or  less  damp.  Furthermore  the 
dampness  not  only  destroys  its  insulating  valué,  but  it  favors  the 
growth  of  mold  and  rot,  íirst  in  the  sawdust  itself  and  then  in  the 
walls  of  the  building.  The  rotting  and  the  consequent  heating  cause 
the  sawdust  to  settle  and  lea  ve  open  spaces  which  further  weakens 
the  insulation.  When  sawdust  is  to  be  employed  it  should  be 
thoroughly  dried  be f ore  use. 

There  are  several  makes  of  cominercial  insulators  that  are  a  srreat 
deal  better  than  either  shavings  or  sawdust  and  are  cheaper  in  the 
end,  but  their  initial  cost  is  somewhat  greater.  They  are  nearly 
uniform  in  their  insulating  valué,  and  moisture  has  but  little  effect 
lipón  them.  They  are  practically  fireproof,  oceupy  but  little  space, 
and  will  retain  their  effioieney  indefiuitely.  To  get  the  best  results. 
however,  they  should  be  installed  by  experienced  men. 

I) RAIN  AGE. 

Provisión  should  be  made  for  thorough  drainage.  In  houses  that 
have  the  floor  below  the  level  of  the  ground,  sufficient  drainage  usu- 
ally can  be  obtained  through  the  soil,  especially  if  the  soil  is  porous. 
It  may  be  necessary,  however,  with  a  clay  soil,  to  excávate  a  foot  or 
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two  and  fill  in  with  cinders  or  gravel,  and  to  place  a  3-inch  porous  tile 
under  the  floor.  This  drain  should  be  properly  trapped  or  sealed 
to  prevent  warm  air  from  entering  the  building  through  the  floor. 
In  place  of  the  tile  a  satisfaetory  drain  may  be  constructed  in  houses 
having  si  ground  floor  by  digging  a  ditch  under  the  floor  of  the  house 
and  filling  the  same  with  broken  stone  or  gravel,  welí  packed  into 
place.  This  drain  should  be  led  out  with  suflicient  fall  to  carry  away 
the  water. 

A 11  floors  should  be  sloped  downward  toward  the  center  of  the 
room  to  prevent  the  ice  from  falling  against  the  walls  of  the  building 
and  in  houses  having  water-tight  floors  to  carry  the  water  to  the 
drain. 

VENTILATION. 

There  is  bound  to  be  more  or  less  melting  of  ice.  no  matter  what 
the  construction  of  the  building  may  be,  and  this  will  cause  mois- 
ture  to  settle  on  the  walls  and  ceiling  of  the  room.  Tf  the  building 
is  of  wood  construction  the  moisture  is  absorbed  by  the  wood,  and 
rot  and  deeay  follow.  Therefore  wooden  houses  should  be  provided 
with  means  of  ventilation  which  can  be  controlled  at  will.  The 
ceiling  of  such  houses  should  be  sloped  up  to  the  center  in  order  to 
assist  the  circulation  and  carry  the  warm,  moisture-Iaden  air  to  the 
ventilator.  In  those  houses  in  which  some  form  of  commercial  in- 
sulation  is  used  that  will  take  a  cement  finish  on  the  interior  no 
ventilation  is  considered  necessarv.  The  building  should  be  so  con- 
structed  that  there  will  be  a  circulation  of  air  through  the  outer 
walls  and  at  the  eaves  to  the  ventilator  on  the  roof,  as  these  air 
currents  tend  to  break  up  the  heat  radiation  through  the  walls  and 
roof. 

WATERPROOFING. 

It  is  of  the  utmost  importance  that  brick,  concrete,  and  wooden 
buildings  be  water])roofed.  Brick  and  concrete  work  i^iay  be  ren- 
dered  watei'i)roof  by  painting  the  outside  of  the  wall  with  white  lead 
and  oil  or  by  coating  the  walls  with  a  preparation  of  parafíin  or 
asphalt,  or  by  some  of  the  patented  compounds.  The  preparation 
containing  parafíin  or  asphalt  should  be  applied  hot,  and  the  walls 
should  also  l>e  heated  previously  to  application. 

There  are  on  the  market  several  water-excluding  paints  and  com- 
pounds for  preserving  wood.  Creosote  is  considered  one  of  the  best 
preservativos,  provided  the  wood  is  thoroughly  impregnated  with 
it,  but  on  account  of  its  odor  it  should  not  be  used  in  houses  where 
food  producís  are  stored. 
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GENERAL  SPECIFICATIONS  FOR  VARIOUS  TYPES  OF  ICE  HOUSES. 

POLE  ICE  HOUSE— UNINSULATED  (PLAN  E  5 — FIG.  5). 

Floors. — To  consist  of  12  inches  of  con  rae  grnvel  tnniped  into  place  ns  sbown 
in  drawing. 


WaUx. — Sct  up  posta  nbout  3  foet  centera,  ¡ia  indieated  <>n  drawing,  extonding 
3  feet  in  the  gronnd,  and  cnpped  by  a  píate  mnde  up  of  two  piecea  of  2  by  4. 
Sbeatbe  tbe  inside  witb  1-incli  bonrds.  Tbe  posta  and  bonrds  below  tbo  ground 
Une  abonld  be  trented  witb  aome  preserving  conii>ouiid. 
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Cciling. — No  eoiling  is  provided. 

Roof. — The  same  type  of  roof  may  be  einployed  as  with  tüe  frnnied  houses. 

Door*.  — a  door  may  be  provided  by  cutting  oUt  tbe  boards  between  two  iK>st8 
¡n  the  end  of  tbe  bou  se  and  closing  tbe  saine  by  plncing  sbort  boards  aeross  tbe 
opening  un  the  inside  and  packing  sawdust  against  tbeui  to  hold  theni  in  place. 

Drainagc. — Prainage  to  be  providetl  for  by  sloping  the  floor  toward  the  center 
of  the  house  so  tbat  the  water  will  tend  to  run  to  the  center.  A  ditch  is  dug 
as  indicated  and  filled  with  gravel  and  sniali  stones.  This  ditch  is  led  ontside 
to  a  snitable  point.  where  tliere  is  a  suthclcnt  fall  to  carry  away  the  water.  If 
advisable,  a  3-inch  ]>oroiis  drain  tile  may  be  provlded  as  showu  for  the  uninsu- 
lated  frame  house.  This  drain  should  be  properly  trapped,  however,  to  prevent 
the  entra  nce  of  warm  a  ir. 


Fio.  7. — Wooden  !(•<•  house,  lnsulatcd  with  Mwdast  or  mili  simving«.    (l'ernpectlv«  vle\r.) 


FKAMEI)  ICE  HOUSE — UNIN8U LATED  (PLAN  E  6 — FIG.  6). 

Floor. — To  consist  of  12  luches  of  coarse  gravel  tnmped  luto  place  as  shown 
on  drawing. 

Wall*. — On  ai  2  by  10  inch  Dittcl  sill  píate  0  by  0  Ineb  sills.  Set  up  2  by  4  inch 
studs  spaced  about  2  feet  eenters.  and  on  the  inside  of  these  nail  1-inch  boards. 
The  studding  to  be  capped  by  a  2  by  4  inch  píate  as  indicated.  The  innd  sills 
and  sills  should  be  treated  with  creosote. 

Cciling. — No  ceiling  i«  provided. 

Unof. — Tbe  saine  type  «»f  roof  may  1»»-  t-niployed  as  m  ibe  insnlated  frained 
house. 

Door». — A  door  may  be  provided  as  suggested  for  the  pole  ice  house. 

Drainagc. — To  be  provlded  for  by  sloping  the  floor  toward  the  center  of  the 
house  so  tbat  the  water  will  tend  to  run  to  the  center.  A  ditch  Is  dng  as  indi- 
cated and  a  3-inch  porons  drain  tile  laid.  belng  paeked  a  round  with  small  stones 
aud  gravel.  The  tile  should  be  led  outslde  and  efflcleutly  trapi)ed  to  preveut  the 
entrauce  of  warm  air. 
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WOODEN  ICE  HOUSE  INSULATED  W1TH  SAWDUST  OR  MI IX  SHAVINGS  (PLANS 

E  7  AND  E  8— FIGS.  7  AND  8). 

The  drawings  illustrnte  a  house  wlth  nnd  without  milk  moni. 
Framing. — Al]  frnining  used  should  be  dry,  square-edged,  sawed  fnir  nnd  fnll 
to  the  sizes  gíveu,  and  should  uot  coutaiu  auy  of  tile  following  defects:  Worm 


DETAIL  OF  OOOK 


Fui.  7o. — YVooden  lee  house,  lnsulntcd  with  sawdust  or  mili  Khavings.    (firound  plan  of 

flg.  7.) 


linkK.  shnkes.  lieart  plth,  wnri>ed,  twisted,  or  unevenly  sawed  lumber,  rotten, 
or  nnsonnd  knots.    Slz«>s  to  be  ;is  sbown  on  drawings. 

Hitarás. — All  boards  used  should  be  thoroughly  dry  and  sound  and  free  froin 
loóse  knots,  heart  centers,  shakes,  or  spllts,  and  should  be  dressed  and  tougued 
and  grooved.    Unseasoned  boards  should  be  carefully  avoided. 
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Papera. — All  paper  used  should  be  heavy  waterproofed  lusulating  paper,  not 
the  ordinary  building  papor.  Pouble  thlckness  of  paper  should  be  used  in  all 
cases,  eaeh  layer  lnpping  <>  indios  ovor  tbe  procedí ng  one.  The  layers  should 
extend  contlnuously  around  all  eorners,  and  breaks  should  be  carefully  cov- 
ered. 


(Seetton  on 


Fig.  76. — Wooden  lee  taouso,  iiiHulattHl  with  sawdust  or  mili  shavings 

Insulation. — When  sbavings  or  sawdust  are  used  they  should  be  thoroughly 
dry  and  free  froin  dirt,  chips,  and  bark,  and  woll  packeil  hito  place.  When  com- 
mercial  insulation  is  used  and  instnlled  by  the  uiiinufacturers  It  Is  usually 
under  guaranty  that  the  insulation  will  not  transniit  more  than  a  certain 
amount  of  heat  under  given  couditlons. 
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Chulri'H. — Coal  einders  xhonl.l  be  used  whore  nbtainable  to  cover  the  gronnd 
:ir«':i  of  buddin*;.  in  preference  to  sand  or  gravel. 


Fio.   8. — Wonricn   iré   houpc,   lnsulat<*d   with   stiwdust   or   mili   Khavings.     ( IVrspectlve 

vlcw. ) 


Fio.  8a. — WoooVn  !<••»  hotisc,  insulated  with  sawdnst  or  mili  shavlnga.     (Ground  plan  of 

Hit.  8.) 


Exeavalhif]  and  pradinp— Excávate  for  flúor  and  fornida tions  sufficient  to  get 
a  solid  and  finn  footing.  ftrade  entire  íloor  to  levol  shown  and  roll  and  tamp 
until  fírm  and  solid. 
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Foundationx.— Footings  si  ion  1<1  be  of  stoue  or  concrete  of  size  shown  on  draw- 
ings and  of  sufficient  depth  to  lnsure  a  solid  foundation. 

Carpenter  wqrk.— All  work  to  be  executed  in  a  substantial  workmanlike 
manner. 

Walls. — Set  up  double  rows  of  2  by  4  staggered  wlth  one  2  by  4  tie,  as 
shown  on  drawings,  and  cover  outside  with  one  course  of  J-incb  tongued-and- 
grooved  boards.  Place  on  the  outside  of  tbis  two  layers  of  waterproofed  in- 
sulatlng  paper  and  then  a  good  quality  of  dro¡>  or  shiplap  siding.  For  inside 
of  room  place  directly  on  studs  one  course  of  i-inch  tongued-and-grooved  boards. 
then  two  layers  of  waterproofed  insulating  pai*?r,  and  flnisb  wlth  one  course 


Fio.  86.— WoouVn  ice  hous«>,  insulatod  with  snwdust  or  mili  slmvingK.     (Section  on  A-B 

of  fl>?.  8a.) 

of  J-inch  tongued-and-grooved  boards.  Pai>er  to  extend  continuously  a  round  the 
corners  and  lap  G  luches. 

Ceiling. — Ceiling  to  be  constructed  as  shown  on  drawings,  with  one  course  of 
i-inch  matched  boards  nalled  to  jolsts,  then  two  layers  of  waterproofed  insu- 
lating paper,  following  by  a  course  of  2-iuch  tongued-nnd-grooved  boards. 

Roof.— Roof  to  be  sheeted  with  1-inch  rough  board  and  covered  with  good 
quality  of  shingles  laid  4$  inches  to  weather  and  securely  nalled.  Or  some  one 
of  the  patented  rooflngs  niay  be  used. 

Doors.— Doors  to  be  constructed  as  shown  on  detail  drawings,  of  a  good  qual- 
ity of  seasoned  lumber.  Coinmercial  doors  can  be  bought  nt  a  reasonable  price 
and  will  probably  give  better  satisfaction  than  those  constructed  by  an  inex- 
perienced  carpenter. 
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Drainage.— Provlde  for  thorough  drainage  by  filling  in  a  floor  about  12  inches 
ileep  with  cinders  or  grave!,  nnd  if  necessary  provlde  a  3-inch  porous  tile  drnin. 
Drain  to  be  properly  trapped  to  prevent  warm  nir  from  enterlng  room. 

Ventilation. — Provlde  ventilation  as  shown  on  drawings. 

FRAMED  ICE  HOUSE  WITH  COMMERCIAL  INSULATION  (PLAN  E  9 — FIG  í.) 

Floor*. — Excávate  to  a  proper  depth.  depending  on  the  character  and  lay  of 
the  solí,  and  lay  a  base  of  4-inch  concrete.  Cover  this  with  hot  asphalt  and 
lay  directly  on  this  3  inches  of  good  eomniercial  insulation  with  all  joints  fitted. 
Cover  this  with  another  layer  of  hot  asphalt  followed  by  a  2-inch  layer  of  con- 
crete. Finally  finish  with  J-ineh  Portland  cement  mortar.  Floors  to  have  an 
incline  toward  the  drain  of  1  inch  in  4  feet. 

Walls. — Set  up  2  by  0  inch  studs,  jrs  shown,  and  cover  these  on  the  outside 
with  drop  or  novelty  slding.    On  the  inside  cover  studs  with  one  course  of  i-inch 


Fu;,  i». —  Frntnorl  in»  honso  with  rommorcinl   lnsuliitlon.     HJroiind  plnn.) 


tonguwl  and  grooved  boards  followed  by  a  layer  of  water-proofed  lnsulatlng 
paj»er.  Afterwards  securely  nail  direi-tly  on  the  wall  3  inches  of  good  com- 
mercial insulation,  followed  by  ¿-inch  Portland  cement  flnish.  The  space  be- 
tween  studs  to  be  provided,  as  shown.  with  an  o]>ening  ut  the  top  and  bottom 
for  the  circulation  of  air. 

Ceiling. — To  have  one  course  of  ¿-inch  tongued-and-grooved  boards  nailed 
directly  to  the  joists.  then  covered  with  one  course  of  waterproofed  insulating 
paper  followed  by  2  inches  of  jtood  commercial  insulation  nailed  directly  to 
ceiling.  Finish  with  i-inch  Portland  cement  plaster.  For  additional  protection 
a  layer  of  dry  sawdust,  from  0  to  V2  luches  thick.  may  be  placed  on  top  of  the 
ceiling. 

Roof  wnd  doors. — The  same  type  of  roof  and  door  may  be  used  as  on  the 
other  wooden  houses. 

Drainage. — The  floor  to  slope  toward  the  center  1  inch  in  4  feet,  and  a  3-inch 
glazed-tile  drain  to  lead  from  the  center  of  the  íioor  to  a  couvenieut  poínt  outside 
the  building  where  sufficient  fall  may  be  had  to  carry  oflf  the  water.  The  drain 
to  be  properly  trapped  to  prevent  warm  air  from  enterlng  room. 
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SMALL  CONCRETE  ICE  HOUSE  (PLAN  E  10 — FIG.  10.) 

The  building  inay  be  constructed  of  solid  concrete  or  of  concrete  blocks.  The 
foundatiou  trencbes  should  be  dug  10  Inchea  wide  and  2J  feet  deep  and  fllled 
with  concrete  proportloned  1  i>art  oenient.  24  parta  «and,  and  5  parta  broken 
stone.  Above  the  ground  level  tbe  walla  inay  be  niade  either  of  concrete  blocks 
lald  up  In  a  1  to  2  eeuient-sand  inortar  or  of  aolid  concrete.  For  the  solid  walls 
above  the  ground  level  the  concrete  should  be  proportloned  1  bag  of  Portland 
cenient  to  3  cubic  feet  of  sand  and  5  cubic  feet  of  crushed  rock,  or  1  part  cenient 
to  0  parta  bank-ruu  gravel. 


Fio.  Va. —  Framod  Ico  housr  with  c-omincn-tal  Insulatlon.     (Srctiou  on  C-/>  of  tig.  0.)) 

In  building  np  the  concrete  walla  uiovable  forma  are  uaed  for  holding  the  wet 
concrete  In  place  nntil  it  hardena.  Theae  forma  should  be  3  feet  hlgh  and 
extend  entirely  around  the  building.  After  fílling  the  forma  with  concrete  it 
should  be  allowed  to  stand  for  a  day  In  order  to  harden,  when  the  forma  may 
be  loosened,  moved  up,  and  again  fllled. 

During  the  construction  of  the  walls  a-inch  reiuforcing  roda  8hould  be  uaed, 
spaced  18  Inchea  apart.  runnlng  in  both  directiona.  Stagger  the  roda  by  placing 
half  of  them  3  inchea  from  the  outaide  edge  and  the  other  half  3  inchea  from 
the  inaide  edge  of  walh.  Embed  two  roda,  or  an  oíd  wagón  tire  cut  in  two  and 
atraightened,  in  the  concrete  2  inchea  above  the  door  opening. 

For  holding  the  platea  ou  top  of  the  walla  sink  a  ¿-inch  bolt  10  inchea  long 
head  dowu  0  inchea  hito  the  coucrete. 
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Fiu.  10. — Sinull  concrete  lee  nouse.     t  Perspectivc  view.) 


Fie.  10a.— Stnall  concrete  ice  house.    (Ground  plan  of  flg.  10.) 
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Lay  a  4-inch  concrete  floor  on  thv  natural  ground  and  on  top  of  this  lay  3 
inches  of  cork-board  insulators  einbedded  iu  hot  asphalt  followed  by  2  inches 
of  concrete  sloped  1  incb  in  4  feet  to  trash  drain.  The  floor  should  be  finished 
with  ¿-inch  Portland  cenu-nt  plaster. 

Tbe  cork-board  insulation  should  be  erccted  on  the  walls  atnd  eeiliug  in  a 
é-inch  bed  of  Portland  cenient  niortar.  niixed  in  the  proportiou  of  1  ]>art  of 
Portland  ceuient  to  2  parts  of  clean,  sharp  sand.  All  vertical  joiuts  should  be 
broken  and  all  Joints  inade  tlght.  A  J-iiuh  Portland  ceuieut  íinish -to  be  applied 
to  the  walls  and  eeiliug  as  well  as  to  the  floor. 


Fu;.  10b. — Small  concreta  leo  hotiw.    (Section  on  A-tt  of  10«.) 


Iu  nmny  cases  it  wil)  be  cheaper  to  crib  the  walls  to  their  full  height  instead 
of  usiug  sectional  fonns,  as  a  part  of  the  form  lumber  can  be  used  in  the  roof 
and  celling  and  the  remainder  can  generally  be  used  to  advantage  on  the  farm. 

GENERAL  SUMMARY. 

(1)  Wherever  ice  is  almndant  the  cost  of  harvesting  and  storing 
is  usually  very  small. 

(2)  If  a  stream  of  water  is  available,  a  small  ice  pond  can  gener- 
ally be  constructed  on  the  farm  by  building  a  dam. 
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(3)  In  building  an  ice  house  cure  should  be  taken  to  provide  for 
proper  drainage  and  ventilation.  The  drain  should  be  efficiently 
trapped  to  prevent  air  from  entering  the  house  through  the  drain. 

(4)  The  efficient  insulating  of  ice  houses  is  of  the  utmost  impor- 
tance,  consequently  great  cure  should  be  exercised  in  the  selection  and 
installation  of  the  insulating  material  • 

(5)  About  40  cubic  feet  of  space  should  ordinarily  be  allowed  for 
a  ton  of  ice.   A  cubic  foot  of  ice  weights  about  57  pounds. 

(0)  Under  general  conditions  about  1  pound  of  ice  will  l>e  re- 
quired  to  cool  and  keep  1  pound  of  cream  in  good  condition  until 
delivered  to  the  creamerv  when  d^Hveries  are  made  three  times  a 
week. 

(7)  When  storing  ice  about  50  per  cent  more  should  be  packed 
than  is  actually  needed.  This  amount  allows  for  a  heavv  shrinkage 
and  for  household  uses. 

(8)  The  dairy  farmer  should  provide  annually  one-half  to  1  ton 
of  ice  per  cow  for  cooling  cream  only  and  li  to  2  tons  per  cow  if 
whole  milk  is  cooled,  depending  upon  the  locality  and  other  factors. 

(9)  If  a  cake  of  ice  is  kept  floating  in  the  water  surrounding  the 
cream  cans  when  the  ordinary  cooling  cans  are  used,  the  tempera- 
ture  will  remain  at  about  40°  F. 

(10)  Good  ice-water  tanks  can  usually  be  constructed  for  from  $5 
to  $20. 
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UCCESSFUL   brooding   of   ehickcns  depends 


upon  the  skill  of  the  operator  as  wcll  as  on 


the  production  of  good  fertile  eggs  that  hatch 
strong  and  vigorous  chickens.  Whether  the  chicks 
are  brooded  artificially  or  in  the  natural  way,  the 
attention  given  the  brooders  or  hens  during  the 
brooding  period  is  an  iniportant  factor. 

There  is  danger  of  overfeeding,  espccially  if  the 
chicks  are  coníined  to  small  runs,  and  a  danger  of 
overcrowding,  overheating,  and  ñot  giving  heat 
enough.  AU  or  any  of  these  conditions  may  mean 
disaster  to  the  brooding  operations. 

No  definite  rules  can  be  laid  down  by  which  to 
guide  the  novice  during  the  brooding  period,  but 
the  information  contained  in  this  bulletin  will  be 
found  to  be  of  help  if  carefully  followed. 


Contributiun  from  the  Rureau  of  Animal  Industry 

JOHN  R.  MOHLER,  Chief 
Washington,  D.  C.  Iwued  Februory,  1921 
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THE  proper  brooding  of  chickens  is  one  of  the  most  difficult 
operations  011  poultry  farms,  especially  for  the  beginner.  Many 
poultry  keepers  who  are  able  to  get  good  e¿<r  yields  and  fair  hatches 
make  a  failure  of  brooding  chickens.  either  raising  only  a  small 
percentaje  of  the  chickens  hatched  or  failing  to  rear  strong,  vigor- 
ous  birds  which  develop  into  good  breeding  stock.  Methods  of  arti- 
ficial brooding  are  heing  improved  each  year,  but  no  one  system 
has  given  perfect  satisfaction. 

Brooding  with  hens  is  the  simplest  and  easiest  way  to  raise  a  few 
chickens  and  is  the  method  which  is  used  almost  exclusively  on  the 
a  ve  ra  ge  farm.  Artificial  l>rooders  are  necessary  where  winter  or 
verv  early  spring  cliickens  are  raised.  or  where  only  Leghorns  or 
other  nonsitting  breeds  of  poultry  are  kei>t.  They  are  necessary  also 
where  large  numbers  of  chickens  are  raised  commercially.  Success- 
ful  natural  reariug  of  chickens  requiros  convenient  facilities  and 
regular  attention.  Although  artificial  methods  require  a  largor  in- 
vestment.  closer  attention.  and  more  care,  they  are  more  commonly 
used  where  large  numbers  of  chickens  are  raised. 

REARING  CHICKENS  WITH  HENS. 

Sitting  hens  should  be  confined  to  slightly  darkened  nests  at  hatch- 
ing  time  and  not  disturbed  unless  they  step  on  or  pick  their  chick- 
ens when  hatching,  in  which  case  the  chickens,  as  soon  as  dry,  should 
be  removed  to  a  basket  lined  with  flannel  or  some  other  warm  ma- 
terial, and  kept  warm  until  all  the  eggs  are  hatched ;  or  the  eggs  may 
be  removed  and  placed  under  a  quieter  hen  whose  eggs  are  hatching 
at  the  same  time.  An  incubator  may  also  be  used  to  keep  the  earliest 
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hatched  chickens  warm,  in  case  they  are  removed  from  the  nest.  If 
the  eggs  hatch  unevenly,  those  which  are  slow  in  hatching  may  be 
placed  under  other  hens,  as  hens  often  get  restless  after  a  part  of  the 
clüekens  are  out,  allowing  the  remaining  eggs  to  becoine  cooled  at 
the  very  time  when  steady  heat  is  necessarv.  Remove  the  eggshells 
and  any  eggs  which  ha  ve  not  hatched,  as  soon  as  the  hatching  is  o  ver. 

Hens  should  be  fed  as  soon  as  possible  after  the  eggs  are  hatched, 
as  feeding  tends  to  keep  them  quiet;  otherwise  many  hens  will  lea  ve 
the  nest:  at  this  time,  however,  do  not  allow  the  chicks  to  ha  ve  any 
feed.  In  most  cases  it  is  best  that  the  hen  rema  i n  on  the  nest  and 
brood  the  chickens  for  at  least  24  hours  after  the  hatching  is  over. 

Broodv  hens  are  often  used  to  raise  incubator-hatehed  chicks  and 
to  take  the  place  of  the  artificial  brooder,  a  practico  that  is  in  opera- 
tion  by  some  poultrymen.  A  few  eggs  are  put  under  the  hen  four  or 
five  days  before  the  inciibator  is  to  hatch.  In  the  evening  following 
the  hatch  of  the  incubator,  after  the  chickens  are  thoroughly  dry,  one 
or  two  are  put  under  the  hen,  and  if  she  is  found  to  mother  them 
properly,  the  next  evening  as  many  more  are  added  as  she  can  brood 
or  caro  for  properly. 

Hens  will  successfully  brood  10  to  15  chickens  early  in  the  season, 
and  1.")  to  20  in  warm  weather,  depending  upon  the  size  of  the  lien. 
This  method  of  handling  chickens  may  be  used  where  one  has  only  a 
small  number  of  chickens  to  raise  and  it  is  also  a  good  metliod  when 
it  is  desired  to  raise  separately  special  lots  of  chicks.  It  should  be 
borne  in  mind,  in  giving  chickens  to  a  hen  which  ulready  has  some  to 
brood,  that  it  is  best  to  add  chicks  of  the  sanie  color  and  age  as  those 
already  with  her,  as  the  hen  will  often  pick  the  later  an  ivals  if  they 
are  of  a  color  different  from  those  she  is  already  brooding.  This 
transferring  should  take  place  at  night,  although  with  a  docile  hen  it 
somet  í  mes  can  be  done  during  the  day. 

Dust  the  hen  with  a  good  insect  powder  before  moving  her  and  the 
chickens  to  the  brood  eoop.  (See  íig.  1.)  The  hen  should  be  d usted 
every  2  weeks,  or  as  often  as  necessary,  until  the  chickens  are  weaned. 
If  lice  are  found  on  the  chickens.  or  if  they  are  troubled  with  head 
lice,  a  very  little  groase,  such  as  lard  or  vaseline,  may  be  applied  with 
the  fingers  on  the  head.  neck,  under  the  wings.  and  around  the  vent. 
Great  caro  should  be  taken,  however.  not  to  get  too  much  grease  on 
as  it  will  stop  growth  and  in  some  cases  pro  ve  fatal. 

BROOD  COOPS. 

Chickens  hatched  during  the  winter  should  be  brooded  in  a 
poultry  house  or  shed  when  the  weather  is  coldj  after  the  weather 
becomes  more  favorable  they  should  be  reared  in  brood  coops  out 
of  doors.   Brood  coops  should  be  made  so  that  they  can  be  closed 
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at  night'to  keep  out  cats,  rats,  and  other  animáis,  l>nt  ventilation 
enough  should  be  allowed  so  that  the  lien  and  chicks  will  ha  ve  plenty 
of  fresh  air.  The  construction  of  brood  coops  should  be  such  as  to 
permit  them  to  be  easily  cleaned  and  sprayed.  A  good  coop  is  illus- 
trated  in  figure  2.  This  coop  is  used  at  the  Government  poultry 
farm  at  Beltsville,  Md.  Full  details  and  specifications  for  build- 
ing  it  are  given  in  Farmers'  Bulletin  574,  "Poultrv  House  Construc- 
tion,'' pago  16. 


Fie.  1. — Dustliig  hen  wlth  insect  powder  beíore  transíerriug  her  to  tbo  brood  coop. 


CONFINE  THE  MOTHER  HEN. 

The  lien  should  be  confined  in  the  coop  until  the  chicks  are  weaned. 
the  chickens  being  allowed  free  range  after  they  are  a  few  days  oíd. 
If  hens  are  allowed  free  range  and  ha  ve  to  forage  for  feed  for  them- 
selves  and  chicks,  they  often  take  them  through  wet  grass,  where  the 
chicks  may  become  chilled  and  die.  Most  of  the  feed  the  chicks  get 
in  this  manner  goes  to  keep  up  the  heat  of  the  body,  whereas  feed 
eaten  by  those  with  a  lien  that  is  confined  produces  more  rapid 
grovvth,  as  the  chicks  do  not  have  so  much  exercise.  Then,  too,  in 
most  broods  there  are  one  or  two  chicks  that  are  not  so  strong  as  the 
others,  and  if  the  hen  is  allowed  free  range  the  weaker  ones  often  get 
behind  and  out  of  hearing  of  the  mother's  cluck  and  cali.  Tn  most 
rases  this  results  in  the  loss  of  these  chicks.  due  to  becoining  chilled. 
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If  the  hon  is  con  fine d  the  weaklings  can  ahvays  find  shelter  and  heat 
under  hcr,  and  aftcr  a  few  days  may  develop  into  strong,  healthy 
chicks. 

Even  when  confined,  the  chickens  frequently  have  to  be  cauche 
and  pilt  into  their  coops  during  suelden  storms,  as  tliey  are  likely  to 
liuddlc  in  some  holc  or  córner,  where  they  get  chilled  or  drowned. 
They  must  be  kept  growing  constantly  if  thc  l>cst  results  are  to  be 
obtained.  Chickens  never  entirely  recover  from  the  effeets  of  checks 
in  their  growth  even  for  a  short  periotl.  llena  are  usually  left  with 
their  young  cliicks  as  long  as  they  will  brood  them. 


Pío.  2, —  Ilcus  confined  to  thc  brood  coops.  There  Is  fl  wlre  door  bnck  of  thc  lioardcd 
front  of  this  coop  which  can  be  slid  forward.  This  arninircment  fiunishes  the  hen 
und  chicks  plenty  of  vent  ¡lation  and  fresh  air  at  nijrht  nnd  proven  tu  any  nnimals 
frou  enterfng  thc  coop. 


Several  stvles  of  coops  are  shown  in  figures  4,  5,  and  U,  the  sa- 
liont  fcatnres  of  which  are  pointed  ont. 

CARE  OF  THE  BROOD  COOP. 

The  brood  coop  shonld  be  cleaned  at  least  once  a  week  and  kept 
free  from  niite.s.  If  mites  are  fonnd  in  the  coop.  it  shonld  be  thor- 
oughly  cleaned  and  sprayed  with  kerosene  oil,  cnide  petrolenin.  or 
some  heaw  coal-tar  preparation,  making  sure  that  thc  i-pray  reaches 
a  11  the  cracks  and  crevices  where  the  inites  may  lie  hiding.  (See  fig. 
7.)  From  1  to  *2  inches  of  sand  or  drv  dirt  or  a  thin  laver  of  fine- 
cut  straw  or  hay  shoidd  be  spread  on  the  floor'of  tlic  coop.  Brood 
coops  shonld  be  moved  weekly  to  fresh  gronnd,  preferably  where 
there  is  new  grass.  Shade  is  very  essential  in  rearing  chickens,  espe- 
cially  during  warm  weather;  therefore.  the  coops  shonld  be  placed 
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in  the  shade  whonevor  possible.  A  cornficld  makes  fine  range  for 
young  chickens,  as  they  obtain  many  bugs  and  worms  and  ha  ve  f  resh 
ground  to  run  on  most  of  the  time,  due  to  the  cultivation  of  the 
ground,  and  have  ahundant  shade  at  the  same  time. 

ARTIFICIAL  BROODING. 

The  artificial  method  of  brooding  chickens  consists  in  supplying 
artificially  heat  as  nearly  as  possible  like  that  furnished  by  the  hen 
under  natural  oonditiona  The  temperature  of  a  hen  is  about  106° 
F.,1  but  as  hens  seldom  sit  closely  on  chickens  the  latter  do  not  re- 
ceive  this  degree  of  heat.    Hens  adapt  their  methods  of  brooding  to 

~'  :  I 


Fio.  3. — Hen  and  rhh-ks  allowed  frec  ranye    Large  losses  are  sustalned  where  this 

nacthod  of  growlng  chicks  U  nraeticed. 


conditions.  such  as  outside  temperature.  size  of  the  chickens,  and  wet 
weather,  and  the  operator  of  an  artificial  brooder  must  meet  these 
conditions  as  nearly  as  he  can.  This  lack  of  adjustability  to  changes 
is  one  of  the  weakest  points  in  our  present  brooders  and  brooder  sys- 
tems.  Some  of  the  most  impoitant  faults  in  the  management  of 
brooders  are  overcrowding  and  lack  of  ventilation,  and  the  failure  of 
the  chickens  to  get  suílicient  exercise.  The  brooder  should  supply  the 
proper  temperature,  be  readily  adapted  to  meet  changes  in  weather 
conditions,  be  easy  to  clean,  and  be  well  ventilated. 

Chickens  are  usually  left  in  the  incubator  from  24  to  36  hours 
after  hatching.  without  feeding,1  be f ore  they  are  removed  to  the 

1  See  Fumen'  Balletin  585,  "Natural  and  Artificial  Inculmtion  of  Hens'  Epgs." 
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Pío.  4. — Hrood  coop  with  window  sash  used  for  door.  When  thls  door  is  closed  lt 
does  nnt  nll<»w  wntilation  cnough  for  the  hcn  and  chicks  and  Is  Hable  to  cause 
sickness  and  dlsoase. 


brooder,  which  should  have  been  in  opera t ion  for  a  dny  or  two  at 
the  proper  temperatnre  for  reoeiving  chickens.  A  beginner  should 
try  bis  hrnoding  system  carefully  be f ore  he  uses  it.  After  being 
plaeed  iu  (he  brooder  the  chickens  can  be  given  feed  and  water.  Sub- 
sequent  loss  in  chickens  is  frequently  due  to  chilling  received  while 


Fie.  5.— Brood  coop  with  small  run  for  hen,  showlng  wire  door  whlch  can  be  closed 
at  nlght.  The  burlap  coverlng  on  top  of  the  coop  and  frame  ls  to  protect  the  hen 
from  the  sun  and  rain. 
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taking  them  from  the  incubator  to  the  brooder.  In  cool  or  cold 
weather  they  sliould  be  moved  in  a  covered  basket  or  other  recep- 
tado. 

Brooders  and  hovers  should  have  froni  J  to  2  inches  of  sand,  dry 
dirt,  cut  cío  ver,  or  chaff  spread  o  ver  the  floor  and  in  the  brooder- 
house  pen.  The  hovers  should  be  cleaned  frequently,  as  cleanliness 
is  essential  in  successfully  raising  chickens. 

When  chickens  are  first  put  into  the  brooder  they  should  be  con- 
fined  under  or  around  the  hover  by  plaeing  a  board  or  wire  frame 
a  few  inches  outside  (this  would  not  apply  to  the  small  outdoor 
colony  brooders).   The  fence  or  guare!  should  be  moved  farther  and 


Pío.  fl. — Box-shapocl  brond  roop.    New  lumln»r  need  not  necossarlly  be  im-d,  a.»  such 
a  coop  is  eusily  constructed  frotn  dry-goods  boxes  or  other  avallable  material. 


farther  uwuv  from  the  hover  and  discarded  entirely  when  the  chick- 
ens are  3  or  4  days  oíd  or  when  they  have  learned  to  return  to  the 
source  of  heat.  Young  chickens  should  be  closely  watched  to  see 
tliat  they  do  not  huddle  or  get  chilled.  They  should  be  allowed 
to  run  on  the  ground  whenever  the  weather  is  favorable,  as  they  do 
much  better  than  when  kept  continuously  on  cement  or  board  floors. 
I  sually,  weak  chickens  should  be  killed  as  soon  as  noticed,  as  they 
rarely  make  good  stock,  and  they  may  become  carriers  of  disease. 
Hrooders  should  be  disinfected  at  least  once  a  vear,  and  more  fre- 
quently  if  the  chickens  brooded  in  them  have  had  any  disease. 
15G4840— 21  2 
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HOVERS,  BROODERS,  AND  BROODING  SYSTEMS. 

Many  kinds  of  hovera,  brooders,  and  brooding  systems  are  used 
throughout  the  country.  some  with  succcss,  although  many  are  dis- 
carded  as  failures,  while  each  year  bringssome  niodification  or  changc. 
One  poultrvman  uses  a  system  successfully,  while  his  neighbor 
may  make  a  failure  of  the  same  system,  but  does  well  with  another. 
More  difference  of  opinión  exists  as  to  the  valué  of  brooding  systems 
than  with  any  other  part  of  poultry  equipment,  which  shows  that  no 
system  is  ideal  for  all  conditions  or  all  people,  but  that  succcss  de- 
pends  largely  on  individual  handling  and  care.    Many  failures  in 


Kig.  7. — A  buy  ijoullryujau  si)raylng  hls  bltwd  CUOÜ  to  kill  lultc»  uud  Uro. 

brooding  aiv  due  to  weak  chickens,  which  may  be  traeed  to  faulty 
incubation  or  weakneSH  in  the  breeding  stock.  Succcss  ful  rea  ring  of 
chickens  depends  primarily  upon  having  healthy,  vigorous  breeding 
stock. 

Brooding  systems  may  be  classified  as  follows.  according  to  their 
capacity:  Individual  brooders  or  hovers  holding  from  25  to  100 
chickens;  stove  brooders  heated  by  coal,  kerosene,  or  distillate  oil, 
with  a  capacity  varying  from  200  to  1.500  chicks  or  more;  and  hot- 
water  pipe  systems.  the  capacity  of  which  is  unlimited.  The  be- 
ginner,  if  possible,  should  thoroughly  investígate  the  brooding  equip- 
ment used  by  succcssful  poultrymen  or  farmers,  which  has  been  in 
operatíon  for  some  time. 
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INDIVIDUAL  HOVERS  AND  BROODERS. 

The  small  individual  hovers  and  broodei*s  are  heated  with  either 
hot  air  or  hot  water,  with  kerosene  oil  as  the  source  of  heat.  Hovers 
are  used,  either  in  brooder  houses  or  in  small  colony  houses,  and 
brooders  are  used  with  success  and  work  very  satisfactorily  under 
most  weather  conditions.  (See  fig.  8.)  The  capacity  of  brooders 
and  hovera  is  often  overestimated,  and  one-half  of  the  number  of 
chickens  will  do  much  better  than  the  number  usually  recommended 
by  the  nianufacturer.  The  danger  from  fire,  due  frequcntly  to  care- 
lessness  and  lack  of  attention,  is  considerable  in  cheap  brooders  and 
hovers,  while  there  is  some  risk  in  the  best  grades,  although  proper 


i'io.  S. — Artificial  broodiug  of  chicks,  showiüg  urraugoiucut  of  outdoor  brooders. 


Caro  will  reduce  fchis  to  a  minimum.  Individual  hovers  in  colony 
houses  or  several  in  one  large  house  are  giving  good  satisfaction. 
When  a  lamp  is  used  as  the  source  of  heat,  care  should  be  taken  to 
keep  the  wiek  and  burner  propcrly  cleaned.  Brooder  lamps  and 
stoves  should  be  inspected  several  times  a  day.  Do  not  fill  the  brooder 
lamp  entirelv  full  of  oil,  as  the  heat  from  the  lamp  will  expand  the 
oil  in  the  bowl  and  may  cause  it  to  overflow  and  catch  fire. 

Brooder  stoves  buming  engine-distillate  oil,  and  a  sepárate  indi- 
vidual hover  heated  by  a  coal  fire,  are  coming  into  more  general  use, 
each  with  a  capacity  varying  from  200  to  1,500  chickens.  These 
large  individual  brooders  are  used  in  colony  houses,  and  when  the 
chickens  are  weaned  the  colony  house  is  used  as  a  growing  coop. 
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This  requires  a  smaller  investment  than  the  long,  pipcd  brooder 
house,  and  allows  one  to  rear  the  chicks  on  rango  to  good  advantage. 
Brooder  stoves,  with  a  capacity  of  from  500  to  1,500  chickens,  heated 
by  distillate  OÍ1,  are  used  quite  extensively  in  somo  sections  of  the 
country.  Brooder  stoves  of  both  types  are  usually  operated  in  houses 
from  14  to  18  feet  square,  but  are  also  found  occasionally  in  long 
brooder  houses.  Most  of  the  oil  broodcrs  are  equipped  with  a  wafer 
remdator  that  controls  the  llow  of  oil  which  is  fed  automaticallv 
from  a  tank  or  barrel  outside  the  houso,  or  several  stoves  may  be 
connected  with  the  same  supply  tank.  This  system  provides  good 
ventila tion  and  heat  enough  to  keep  the  chickens  from  crowding, 
and  requires  a  mínimum  of  care. 


Fig.  0. — A  coal-hoatiil  brooder  houso,  12  by  14  feet,  with  a  capacity  of  500  chlck*. 


Until  one  has  liad  considerable  axperiefnce  it  is  best  not  to  brood 
more  than  1,000  chickens  in  one  flock.  and  a  mueh  smaller  niunbcr 
woidd  do  better. 

Individual  coal-heated  hovers  ilainied  by  (he  manufacturera  to 
accommodate  from  200  to  1,000  chickens  have  hecome  quito  popular 
and  are  giving  satisfaction.  The  chicks  should  never  be  overcrowded, 
however,  and  mueh  better  success  will  be  attained  if  onl}r  300  or  400 
are  placed  in  such  a  hover.  Each  hover  is  heated  by  a  self-feeding 
eoal  stove  which  is  adapted  for  use  in  a  colony  brooding  house.  The 
valué  of  this  brooder  would  uppcar  to  depend  greatly  on  í lie  vfficieney 
of  the  heater  and  the  time  required  to  care  for  the  stove. 
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HOT-WATER  PIPE  BROODERS. 

'  This  system  consists  of  long  brooder  houses  heated  with  hot  water, 
coal  almost  exclusively  being  used  for  fuel.  Many  of  Ule  latest 
mammoth  brooders  are  giving  good  results,  and  the  labor  of  brood- 
ing a  large  number  of  chickens  is  less  than  when  sinall  individual 
brooders  or  hovers  are  operated.  These  brooders  are  suitable  for 
large  poultry  farms  or  for  farms  where  most  of  the  chickens  are 
raised  during  the  w ínter  and  early  spring. 

METHOD  OF  HEATING. 


Brooders  are  heated  either  by  overhead  or  bottoin  heat  or  by  a 
combination  of  the  two  methods.  Too  ínuch  bottoin  heat  does  not 
give  good  results,  bul  either  the  overhead  or  the  combination  method 


Fti;.  lo.     Colnny  irrowiim  ln»us»'s  011  raiiK»'. 


is  used  successfully.  Many  pipe  systems  have  a  hover  or  cover  over 
a  section  of  the  pipes  in  each  pen.  while  others  ai*e  used  without 
them,  and  each  appears  to  give  good  results  with  different  operators. 
A  piece  of  wool  felt  or  cotton  flannel  is  often  used  for  this  purpose. 
Gas  and  electricity  are  also  used  for  heating  brooders  and  hovers 
with  good  success,  and  when  available,  supply  one  of  the  steadiest 
and  most  convenient  sources  of  heat.  A  brooder  built  after  the  style 
of  the  oil  brooder  stoves  with  gas  or  electricity  as  the  source  of  heat 
should  pro  ve  to  be  very  satisfactory.  Heaters  for  the  mammoth 
brooders  or  hot- water  pipe  systems  are  usually  equipped  with  auto- 
matic  regidators,  which  are  operated  by  either  expansión  of  water  or 
electric  contact.  Both  types  of  regulators  have  given  satisfaction. 
A  reliable  regulator  is  essential  to  success  with  any  of  these  systems. 
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FIRELESS  BROODERS. 

Fireless  brooders  are  used  with  success  by  some  people.  As 
their  construction  is  very  simple,  many  prefer  to  builcl  rather  than 
buy  them.  In  this  system  of  brooding,  the  body  beat  of  the 
ehickens  is  the  source  of  warmth,  requiring  that  a  sufficient  num- 
ber  of  ehickens,  depending  upon  the  size  of  the  brooder,  be  placed 
in  the  brooder  to  genérate  and  retain  the  heat.  Small  fireless 
hovers  with  adjustable  eovers  composed  of  strips  of  cloth  or  feath- 
ers  are  used  in  both  indoor  and  outdoor  brooders  and  in  colonv 
houses.  A  box  18  inohes  square  and  8  inches  deep  makes  a  good 
hover  of  this  type.  The  position  of  the  cover  used  over  the  ehickens 
in  this  box  is  regulated  according  to  the  weather  and  the  number  of 
the  ehickens  in  the  brooder.  Tn  very  cold  weather  the  cover  should 
sagso  as  to  rest  on  the  backs  of  the  newly  hatched  ehickens,  and  there 
should  be  littlc  or  no  empty  space  in  the  hover,  while  in  warnier 
weather  or  with  older  ehickens  the  cover  is  raised. 

From  12  to  40  chicks  are  usually  placed  in  a  fireless  brooder,  25 
being  the  average  number.  The  litter  in  these  brooders  must  be 
chanffed  frenuentlv,  and  the  ehickens  must  be  watched  carefullv  and 
closclv  to  see  that  thev  are  comfortable  and  do  not  sweat.  Fireless 
brooders  may  be  used  in  connection  with  heated  brooders,  using  the 
latter  for  7  to  10  days  and  reducing  the  heat,  which  should  be  gov- 
erned  by  the  se  a  son  of  the  year  and  outdoor  temperatures,  befo  re 
transferring  the  ehickens  to  the  fireless  brooder.  When  first  placed 
in  the  fireless  brooder  the  ehickens  may  ha  ve  to  be  put  under  the 
hovers  frequently.  until  they  learn  where  to  gct  warm.  Good  results 
are  also  obtained  with  these  brooders  when  used  in  a  heated  room. 

CORRECT  TEMPERATURES  FOR  BROODING. 

The  best  temperature  at  which  to  Keep  a  brooder  or  hover  depends 
upon  the  position  of  the  thermometer,  the  style  of  the  hover,  the 
age  of  the  ehickens,  and  the  weather  conditions.  Aim  to  keep  the 
ehickens  comfortable.  AVhen  loo  cold  they  will  crowd  together  and 
try  to  get  nearer  the  heat.  If  it  is  found  in  the  morning  that  the 
droppings  are  well  scattered  under  the  hover  it  is  an  indication  that 
the  ehickens  ha  ve  had  heat  enough.  If  the  ehickens  are  comfortable 
at  night  they  will  be  spread  out  under  the  hover  with  the  heads  of 
some  protruding  from  under  the  hover  cloth.  Too  much  heat  causes 
them  to  pant  and  gasp  and  sit  around  with  their  mouths  open. 

It  is  impracticable  to  state  for  each  style  of  hover  or  brooder  at 
what  temperature  it  should  be  kept  to  raise  young  ehickens.  In  most 
cases  it  should  be  run  from  00°  to  100°  F.  when  the  chicks  are  first 
put  in  and  at  an  average  of  00°  to  95°  F.  for  the  first  week  or  10 
days.    The  temperature  is  gradually  reduced  to  85°  F.  for  the. 
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second  10  days,  and  then  lowered  to  70°  or  75°  F.  for  as  long  as  the 
chickens  need  heat.  This  depends  somewhat  on  the  season  of  the 
year  and  the  number  of  the  chickens,  as  it  can  be  readily  seen  that 
the  heat  generated  by  50  chickens  would  raise  the  temperature  under 
the  llover  to  a  highcr  degree  than  the  heat  given  off  by  a  smaller 
number;  consequently  the  amount  of  heat  furnished  by  the  lamp  or 
stove  will  liave  to  be  regulated  acoordingly.  As  the  chickens  grow 
larger  and  need  less  heat,  the  lamps  need  be  used  only  at  night,  and 
later  only  on  cold  nights.  The  heat  is  usually  cut  off  at  the  end  of 
4  or  5  weeks  in  March  or  April  in  the  vicinity  of  Washington,  D.  C, 
but  winter  chickens  should  have  heat  for  8  or  10  weeks,  or  until  they 
are  well  feathered.  Care  should  be  taken  to  prevent  chilling  or  over- 
heating  the  chickens,  which  weakens  them  and  inay  rcsult  in  bowel 
trouble. 

Chickens  need  a  cool  place  for  scratching  and  exercising  in  addi- 
tion  to  heat.  Tndoor  brooders  and  hovcrs  can  be  used  successfully 
in  unheated  brooder  houses,  except  during  the  coldest  weather  in  most 
sections  of  the  country.  Outdoor  brooders  usually  have  a  cool  com- 
partment  for  exercising  wherc  the  chickens  are  fed  in  cold,  stormy 
weather.  If  winter  chickens  are  being  raised,  it  is  advisable  to  heat 
the  brooder  house  to  a  temperature  of  60°  to  70°  F.  regardless  of 
the  temperature  of  the  hover,  which  often  requires  placing  brooder 
pipes  around  the  outside  walls  of  the  brooder  house.  The  need  of 
this  heat  depends  entirely  upon  the  brooding  system  and  the  weather 
conditions;  but  it  is  absolutely  necessary  that  the  heat  be  kept  at  the 
desired  temperature  under  the  hover. 

CARE  OF  PURCHASED  DAY-OLD  CHICKS. 

Buyers  of  chicks  should  provide  a  brooder  of  sufficient  capacity 
for  the  number  of  chickens  purchascd  and  have  it  in  working  order 
and  regulated  when  the  chicks  arrive.  If  for  any  reason  the  brooder 
is  not  ready,  take  the  chicks  f rom  the  shipping  box  into  a  warm  room, 
feed  and  rutum  them  to  the  box.  and  repeat  every  three  hours  until 
the  brooder  is  ready.  Tt  sometimes  happens  that  delay  in  the  de- 
livcry  of  a  brooder  places  one  at  a  disadvantage  as  to  what  to  do  with 
the  chickens.  In  such  cases  a  fireless  brooder  may  be  constructed 
temporarily.  as  described  on  page  14.  After  the  chickens  have  been 
placed  in  thcir  brooder  and  made  eomfortable  they  should  be  man- 
aged  as  described  in  the  foregoing  pages. 

FEEDING  YOUNG  CHICKENS. 

Young  chickens  should  be  fed  from  three  to  five  times  daily,  depend- 
ing  upon  one's  experience  in  feeding.  Undoubtedly  chickens  can  be 
grown  faster  by  feeding  five  times  daily  than  by  feeding  three  times 
daily,  but  it  should  be  borne  in  mind  that  more  harm  can  be  done  to 
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the  young  chickens  by  overfeeding  than  by  underfeeding,  and  at 
no  time  should  they  bo  fed  more  than  barely  to  satisfy  their  appe- 
tites  and  to  keep  them  excreising,  except  at  the  evening  or  last  meal, 
when  they  should  be  given  all  they  will  eat.  Greater  care  must  be 
taken  not  to  overfeed  )?oung  chicks  that  are  confined  than  those  that 
have  free  range,  as  leg  weakness  is  likely  to  result  in  those  confined. 

The  young  chicks  should  not  be  fed  until  they  are  from  3G  to  48 
hours  oíd,  whether  they  are  with  the  hen  or  in  a  brooder.  The  first 
feed  should  consist  of  baked  johnnycake  broken  up  into  small  pieces, 
or  hard-boiled  eggs  mixed  with  stale-bread  crumbs  or  rolled  oats. 
using  a  sufficient  quantity  of  the  latter  to  make  a  dry  crumblv  mix- 
ture. These  feeds  or  combinations  of  feeds  may  be  used  with  "ood 
results  for  the  first  week.  Then  graduallv  substituto  dailv  for  one 
or  two  feeds  a  mixture  of  equal  parts  of  finely  cracked  wheat.  cracked 
corn,  and  pinhead  oatmeal  or  hulled  oats,  to  which  may  be  addod  a 
small  quantity  of  broken  rice,  millet,  or  rapeseed,  or  all  combined, 
and  charcoal  if  obtainable.  This  mixture  makes  un  ideal  ration.  If 
corn  can  not  be  had,  cracked  kafir,  rolled  or  hulled  barlev  mav  be 
substituted.  A  commercial  chick  feed  which  contains  a  variety  of 
grains  may  be  fed  instead  if  desired,  and  can  be  bought  from  almost 
any  feed  dealer. 

HOW  TO  MAKK  JOHNNYCAKE. 

Corn  meal  pounds. 

Infertile  ogps  (tested  out  from  settlngs  or  from  an 

incubator)  6 

Baking  soda  1  tablespoonful. 

MIx  with  milk  to  make  a  stiff  batter,  and  bake  thoroughly. 

Note.— When  Infertile  eggs  are  not  available  use  a  double  quan- 
tity of  baking  soda  and  add  one-half  pound  of  sifted  meat  scrap. 

When  the  chicks  are  about  10  days  or  2  weeks  oíd,  use  a  dry,  grow- 
ing  mash  composed  of  the  following  to  take  the  place  of  the  johnny- 
cake or  bread : 

MASH. 

Bran     '1  parts,  by  \ve!ght 

Middlings    .  „  2  parts. 

Corn  meal  1  part 

Sifted  meat  scrap    ]  nart  or  10  per  cent. 

This  mash  may  be  placed  in  a  hopper  where  it  will  not  be  wasted 
and  left  be f ore  the  chicks  at  all  times  or  it  may  be  fed  as  a  moist, 
crumbly  mash  oncó  daily,  feeding  suitable  chick  grains  three  times 
a  day. 

With  only  a  few  chickens  it  is  less  trouble  to  purchase  the  pre- 
pared  chick  feeds,  but  if  a  considerable  number  are  rea  red  it  is  some- 
times  cheaper  to  buy  the  finely  cracked  grains  and  mix  them.  Many 
chick  feeds  contain  a  large  quantity  of  grit  and  may  contain  grains 
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of  poor  quality,  so  that  they  should  be  examined  carefully  and  the 
qimlity  guaran tced  before  they  are  purchasod. 

When  the  chickens  are  8  or  10  weeks  oíd  add  1  part  of  ground  oats 
and  increase  the  meat  scrap  to  1  part,  the  cora  meal  to  2  parts,  and 
decrease  the  bran  to  1  part  in  the  mash. 

As  soon  as  the  chickens  will  eat  the  whole  wheat,  cracked  corn,  and 
other  grains,  the  small-sized  chick  fecd  can  be  eliminated  and  the 
chicles  are  fed  only  three  times  a  day.  The  chickens'  growth  can  be 
hastened  if  they  are  given  sour  milk.  skim  milk,orbuttermilk  to  drink 
in  addition  to  the  feeds,  and  milk  is  splendid  to  mix  with  the  mash. 

Growing  <  hickens  kept  on  a  good  rango  may  be  inven  all  their  feed 
in  a  hopper,  mixing  c2 
parts  by  weight  of 
cracked  corn  with  1 
part  of  wheat,  or 
equal  parts  of  cracked 
corn,  wheat,  and  oats 
in  one  hopper  and  the 
dry  mash  in  another. 
The  beef  scrap  may 
be  left  out  of  the  dry 
mash  and  fed  in  a 
sepárate  hopper,  so 
that  the  chickens  can 
eat  all  of  this  feed 
they  desire.  If  the 
beef  sera])  is  to  be  fed 
separately  it  is  advis- 

able  to  Wait  lintil  the   Fl°-  ^ffen-ut^methods  of  marklug  toe-  of 

chicles  are   10  days 

oíd,  although  many  j)oultrymen  put  the  beef  scrap  before  the  young 
chickens  from  the  first  without  bad  results. 

Chickens  confined  to  small  yards  should  ahvays  be  supplied  with 
green  feed,  such  as  lettuce,  sprouted  oats,  alfalfa,  or  clover,  but  the 
best  place  to  raise  chickens  successfully  is  on  a  good  range  where  no 
extra  green  feed  is  required.  Fine  charcoal,  grit,  and  oystershell 
should  be  kept  before  the  chickens  at  all  times,  and  cracked  or  ground 
bone  may  be  fed  where  the  chickens  are  kept  in  small  bare  yards,  but 
the  latter  feed  is  not  necessary  for  chickens  that  have  a  good  range. 

TOE  PUNCHING  AND  BANDING. 

Farmers  frequently  keep  oíd  hens  on  their  farms  and  kill  the 
younger  hens  and  pullets,  because  they  are  unable  to  distinguish  be- 
tween  them  after  the  pullets  have  matured.  Toe  punch  or  mark  all 
the  chickens,  as  shown  in  figure  11.  before  they  are  transferred  to  the 
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brooder  or  brood  coop,  so  that  their  age  and  breeding  can  be  readily 
detennined  after  they  are  matnred.  Another  niethod  is  to  use 
colored-celluloid  leg  bands  on  the  pullets  in  the  fall,  which  can  be 
purchased  at  almost  any  supply  store  and  come  in  a  variety  of  sizes 
and  colors.  These  bands  liave  no  nuinbers  on  thcin  and  therefore  if 
nsed  it  is  necessary  to  adopt  a  different  color  each  year. 

There  has  recently  come  into  practico,  where  the  hens  are  trap 
nested  or  pedigree  records  kept  o  i"  eacli  egg,  a  system  known  as  wing 
banding,  of  permanently  identifving  chickens.    When  this  method 


l  ie.  12. — A  chick  banded  in  the  wiujj. 


is  nsed  a  small  nmnbered  band  is  placed  on  the  leg  of  the  chick  soon 
after  it  is  hatched.  When  the  chick  is  about  4  weeks  oíd  a  slit  is 
made  with  a  knife  in  the  web  of  the  wing,  as  shown  in  figure  12.  The 
band  is  then  removed  from  the  leg  and  inserted  in  this  slit  and 
closed,  care  being  taken  not  to  cióse  the  band  so  tight  as  to  pinch  the 
skin.  In  most  cases  bands  ¡^roperly  placed  in  the  wings  of  chickens 
will  remain  there  throughout  the  life  of  the  bird.  By  keeping  a 
record  of  the  numbers  on  the  bands  and  knowing  the  number  of  the 
hen  which  la  id  the  egg  out  of  which  the  chick  hatched,  a  complete 
history,  including  time  of  hatching  and  breeding  of  the  birds,  may 
be  kept.  ♦ 
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COTTON  WILT  AND  ROOT-KNOT. 

By  \Y.  \V.  (¡II  BKKT. 
Patholwjist ,  OJ/itw  of  Collón  and  Truel-  Dimane  and  Sttyur-l'lanl  Ineexligalions. 

INTRODUCTION. 

Throughout  tho  sandy  sections  of  tho  collón  bolt,  whero  (•(►(ton 
wilt  and  root-knot  oceur  every  voar  to  an  ínoroaMÍng  oxtont-,  thoro  is 
urgen t  need  for  a  fuller  understanding  of  thoso  d  ¡soases  aiid  tho 
important  rolation  they  bear  to  cach  other  and  to  tho  farmor'a  mar- 
gin  of  ]>rofit.  Wilt  oeeurring  alone  causea  sorious  loss  to  tho  cotton 
crop,  not  onlv  by  killing  largo  numbers  of  plants,  bul,  further,  by 
stunting  vory  many  others  and  thus  greatly  roducing  tho  yiold.  Oot- 
ton  root-knot  by  itself  causes  a  dwaríing  of  tho  plants  and  a  couse- 
quent  deeroaso  in  yiold  over  largo  aroas.  Ofton  tho  fanner  docs  not 
notico  this  or  attributos  it  to  un  unfavorablo  season,  j)oor  soil,  laek  of 
propor  fertilization,  or  somo  local  condition.  Whore  tllOKO  two  dis- 
eases  oceur  togethor,  whieh  is  frequently  tlio  case,  tho  loss  is  often  so 
groat  that  it  becomes  well-nigh  impossiblo  by  tho  usual  mothods  of 
cultivation  to  grow  tho  principal  money  orop  of  this  scetion  without 
an  actual  loss.  In  othor  words,  wilt  and  root-knot  thon  bocomo  tho 
most  important  limiting  factors  in  tho  produetion  of  cotton.  To 
romedy  this  condition  tho  wholo  schonio  of  farming  must  ofton  bo 
changed  and  plannod  with  speeial  referente  to  tho  control  of  thoso 
highly  important  onomios  of  tho  cotton  crop.  Ilotation  of  orops  for 
tho  control  of  root-knot  and  tho  uso  of  varictios  of  cotton  rosistant 
to  wilt  aro  moro  ossontial  to  tho  proñtablo  growing  of  tho  crop  in 
badly  disoased  aroas  than  fertilization  or  cultivation,  although  thoso 
are  of  primo  importanee. 

Cotton  wilt  and  root-knot  oceur  to  a  groator  or  loss  oxtont  in  ovory 
cotton-producing  Stato  from  Xorth  Carolina  to  Texas.  Tho  aroas 
whero  wilt  is  of  most  gcnoral  and  sorious  oceurronco  aro  southeni  and 
eastorn  South  Carolina,  southwostorn  Goorgia,  and  southoastoni 
Alabama  Tho  linos  and  dots  on  tho  accompanying  map  (fig.  1) 
show  graphically  tho  rolative  severity  of  wilt  in  tho  States  whero  it 
oceurs.  Parallel  linos  indícate  sections  whero  the  diseaso  is  known 
to  be  general,  while  dots  are  used  to  mark  territory  loss  generally 
infected,  oach  dot  indicating  a  placo  where  tho  disease  is  known  to 
6289*°— Bull.  625—14  1 
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occur.  Tho  heavy  lino  marks  the  appruximato  boundary  botwoen 
tho  sandy  and  alluvial  soils  of  the  Coastal  Plain,  whero  wilt  and  root- 
knot  are  most  prevalent,  and  the  clay  soils  <>f  tho  Piodmont  Platean, 


Fio.  L.— Map  of  tho  Southoasterii  States,  showing  the  geographical  dlstribution  oí  cotton  wilt.  Tho 
sliaded  portions  show  whore  the  wilt  i*  general,  while  tho  dnts  indícate  scattered  local  It  ios  whore 
tho  diseaso  Ls  known  to  oorur. 

whoro  tho  o<<  urroiico  of  those  disoasrs  is  raro.  Wilt  withont  tloubt 
exista  in  many  places  of  wliicli  \ve  havo  no  anthcntic  record,  and  it  is 


Kir,.  2.  —A  wilt-diseasod  cotton  plant,  showing  the  willed  main  stem  on  tho  left,  from  which  the  leaves 
havo  mostlv  fallón,  and  a  now  shoot  on  the  rlght,  not  yot  attaoked. 

rapidlv  sproading  to  now  torritory.  It  is  probable  that  tho  diseaso 
will  eventlially  be  found  in  nearly  all  the  cotton  sootions  having 
sandy  soils.    Koot-knot  occurs  even  more  *rcnerallv  than  wilt  in  the 
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samo  áreas  and  soü  types.  Whorover  sandy  soils  occur  in  tho  cot- 
ton  })olt  root-knot  is  to  bo  looked  for. 

While  it  is  difficult  to  form  a  very  accurate  estímate  of  tho  damage 
caused  by  thoso  diseases,  the  most  authentic 
records  available  indicad  that  an  animal 
loss  of  $10,000,000  is  ver>-  conservativo.  Tho 
loss  is  occasionod  not  only  by  the  doath  or 
dwarfingof  aíTected  plants,  but  by  tho  lower- 
ing  of  the  market  vahío  of  infosted  huid,  by 
tho  incroased  cost  of  eultivation  of  such  land, 
dúo  to  the  growth  of  woeds  whoro  tho  cot- 
ton  has  died,  and  by  the  faet  that  badly  dis- 
easod  fields  must  ofton  be  nsod  for  cro]>s  loss 
profitable  than  cotton.  This  situation  is  tho 
moro  unfortunate  becauso  it  is  for  tho  most 
part  unnocossary.  Thoso  diseases  can  be  al- 
most  entiroly  controllod  by  the  methods 
described  in  this  bullotin. 


HOW  TO  RECOGNIZE  COTTON  WILT. 


1  i<¡.  :i. — obliqiu»  section  of  a 
wilt-clisfasod  col  ton  stwn. 
showiiiK  tlie  browning 
causal  by  Ihe  wilt  fundís. 


Whon  the  leaves  of  cotton  plants  wilt  and  íall 
without  any  apparont  reason,   blaekroot,  or   wilt.  is  to  be  sws- 
pected.    If  a  freshly  wilted  plant  is  exainincd  (íig.  2)  and  the  in- 
terior of  the  stem  or  root  is  found  to  be  browned  or  l)lackened  (íig. 

o),  the  disease  is  al- 
mos t  sure  to  be  wilt. 
Certain  kinds  of 
dwaríing  of  the  main 
stem  are  likewise 
eharacteristio  of  wilt, 
particularly  a  redue- 
tion  in  the  lengtli 
and  a  shortening  of 
the  distance  betwcon 
tho  branches.  This 
is  ofton  accompaniod 
by  the  normal  devel- 
opment  of  ono  or 
more  of  the  basal 
limbs,  due  to  partial 
infoction  (fig.  4). 

The  disease  may  kill  the  plants  in  oarly  May,  or  its  first  indication 
may  bo  tho  suddon  wilting  and  doath  of  practically  maturo  plants 
in  mid-September.  All  through  tho  season  affected  stalks  die  from 
tho  trouble. 


Fig.  4.— A  wilt-disease<i  cotton  plant,  showing  the  typical  stunting  of 
the  main  stem  and  the  normal  developm«nt  of  one  lateral  branch. 
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Tlic  íirst  appcarancc  oí  wilt  in  a  liold  is  usualiy  in  sinall  roundcd  or 
irregular  arras,  which  cnlarge  each  season.  Outsidc  the  spots  whero 
the  plants  are  killcd,  dwarfod  and  sickly  plañís  oecur,  which  may 
survive  and  produce  a  small  crop.  OccasionaUy  plants  are  found  that 
remain  alive  in  the  worst  infeeted  áreas.  By  seloction  from  such 
resistant  plants,  varietios  largoly  immune  to  the  disease  have  been 
developed. 

HOW  TO  RECOGNIZE  COTTON  ROOT-KNOT. 

Tho  detoction  of  cotton  plants  affected  by  root-knot,  except  by  an 
examination  of  tho  roots,  is  much  moro  difficult  than  in  tho  oaso  of 


Km.  5. — Root-knot  011  a  col  ton  plant  urown  on  laúd  whero  nonrestetant 
cowppas  wcre  ralstnl  tho  previous  year. 

wilt.  Disoascd  plants  aro  distinctly  stuntod  but  not  appreciably  de- 
fonnod,  as  in  wilt,  and  havo  a  peculiar  sickly  yellowish  groen  color  on 
both  loavos  and  stom.  In  timos  of  drought  affected  plants  are  the 
íirst  to  show  tho  lack  of  water  and  may  wilt  slightly  in  tho  middle  of 
tho  day.  If  such  a  plant  is  pulled  carofully  or,  better,  dug  up  with  a 
shovel,  the  roots  will  be  found  to  be  covored  with  swellings,  or  galls, 
from  tho  size  of  a  pinhead  to  a  half  inch  or  more  in  diameter,  as  shown 
in  figuro  5.  If  one  of  those  knots  is  broken  open,  numerous  pearly 
whiíe  rounded  bodies  about  half  tho  size  of  a  small  pinhead,  tho  female 
nematodes  (seo  íig.  11),  can  often  be  seen  with  tho  nakcd  eye. 

When  root-knot  oceurs  with  wilt.  which  is  often  tho  case,  the  symp- 
toms  of  both  discases  aro  present.  Tho  plants  usualiy  all  dio  or  are 
so  badlv  dwarfed  that  little  or  no  cotton  is  produced. 
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IMPORTANT  FACTS  ABOUT  COTTON  WILT. 


Fig.  6.— The  cotton  vOt  fungus  (Fusarium  vasinftctum  Atk.):  1,  C(H 
nidiophore;  2,  macroconidia;  3,  mioroconidia;  4,  ohlamydospores; 
5,  bits  oí  swollen  hyphir. 


lurh 


WILT  CAL'SED  BY  A  FUNGUS. 

Wilt  is  caused  by  a  fungus,  a  minute  moldlike  plant  growth  (fig.  6) 
which  enters  tho  roots  from  the  soil.  It  grows  vigorously  in  the 
water-carrying  ves- 
sois  of  the  roots  and 
stems  (fig.  7),  caus- 
ing  them  to  turn 
black.  (Seo  fig.  3.) 
It  shuts  oíT  wholly 
or  in  part  the  water 
supply  of  the  plant 
and  eventually 
brings  about  the 
death  of  those  bad- 
ly  affected.  This 
fungus  produces  in 
great  numbers  sev- 
eral  types  of  fruit- 
ing  bodies,  by  which  it  is  propagated.    (See  fig.  6.) 

Closely  related  fungi  of  tho  same  gemís  cause  serious  wilts  of 

okra,  coffee  weed,  cowpea,  tomato,  water- 
melon,  potato,  and  other  plants.  Thus 
far,  these  diseases  ha  ve  not  been  pro  ved 
to  be  communicable  to  cotton. 

WILT  SPREAD  BY  NUMEROUS  AGENCIES. 

Wilt  is  spread  by  the  direct  growth  of 
the  causal  fungus  through  the  soil  and 
by  any  ageney  which  will  transfer  spores 
or  disease-infected  soil  from  ono  field 
to  another,  such  as  cultivators,  plows, 
and  other  tools,  tho  feet  of  men  or  ani- 
máis, wind,  and  drainage  wrater.  Dur- 
ing  hoavy  raina  tho  overflow  from  dis- 

eased  íields  will  carry  the  wilt  to  lower 
áreas.  To  prevent  this,  terraces  may 
often  be  built  advantageously  to  turn 
the  water  into  ditches.  Stable  manure 
and  the  compost  heap  may  be  infected 
by  soil  from  the  feet  of  mules  used  in  a 
disoased  field,  and  thus  the  wilt  may  be 
carried  to  new  áreas.  The  disease  is 
often  spread  most  notieeably  along  fro- 
quently  travcled  farm  roads  or  paths.  It  is  possible,  but  not  yet 
provod,  that  the  disease  is  carried  in  the  seed. 


Fio.  7.— Enlarped  section  of  part  of  a 
diseased  cotton  stem,  sbowing  vessels 
filio)  by  the  wilt  fungas.  Normal  water 
vessels  (A)  are  shown  in  comparlson 
with  severa!  sueh  vessels  (/)  phiRged  by 
the  wilt  fungus. 
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WILT  MOST  8EVERE  ON  SANDY  LAND. 

Wilt  occurs  almost  exelusively  on  soils  of  a  sandy  or  sandy-loam 
nature.  In  most  cases,  thc  lighter  the  soil  tho  moro  severe  is  the 
wilt.  For  this  reason  it  is  oftcn  worst  in  portions  of  the  field  where 
large  quantities  of  sand  have  been  washed  by  drainagc  water.  Sandy 
ridges  through  thc  field  or  high  sandy  spots  are  also  severely  affectcd. 
Rarely  has  the  discaso  been  known  to  occur  on  clay  soils,  and  then 
only  whcn  they  werc  adjacont  to  infectad  sandy  soils. 

WET  SEASONS  FAVOR  WILT. 

It  is  a  fact  recognizcd  by  most  farmers  in  wilt  territory  that  the 
disease  is  more  severe  in  wet  scasons  and  less  injurious  in  dry  years. 
Abundan!  soil  moisture  favors  a  rapid  grow!h  of  the  cotton  plant  and 
bkewise  furnishes  thc  best  conditions  for  the  development  of  the 
fungus.  For  this  reason  also,  new  cases  of  wilt  are  usually  mos! 
numerous  jus!  after  a  rain. 

ROOT-KNOT  MAKES  WILT  WORSE. 

Whcn  root-knot  occurs  with  wilt,  thc  amount  of  loss  is  very 
matcriallv  incrcascd  and  difieren!  mcthods  of  control  are  made 
ncccssary.  Cotton  is  modera tcly  su bj ce!  to  root-knot,  which  reduees 
the  yield  in  hundreds  of  ficlds  whosc  owners  are  ignorant  of  its 
pi'cscnec.  Thc  plan!  illustrated  in  figure  5  shows  a  typical  severe 
case  of  root-knot  on  cotton.  Tlie  wounds  which  thc  ncmatodes 
makc  in  the  roots  furnish  points  of  entrance  for  thc  wilt  fungus, 
which  then  completes  the  destructive  work.  Whole  ficlds  are  thus 
practically  annihilated,  thc  farmer  losing  not  only  the  crop  but  all 
the  labor  of  planting  and  earing  for  it,  whcn  by  the  use  of  proper 
rotations  a  paying  crop  could  have  been  grown.  Even  the  wilt- 
resistant  varieties  bred  by  the  Department  of  Agriculture  are  not 
entirely  icsistant  to  root-knot  and  should  not  be  plantcd  on  land 
infested  by  ncmatodes  until  such  ficlds  have  been  rotated  to  reduce 
the  number  of  thesc  eclworms.  In  almost  every  case  where  wilt- 
resistant  cotton  sent  out  by  the  Bureau  of  Plant  Industry  was 
reported  to  have  failed,  the  reason  was  found  to  be  the  presence  of 
root-knot. 

CONTROL  MEASURES. 

LATE  PLANTING  «IVES  NO  RELIEF. 

Carefiilly  conducted  experiments  have  shown  that  late-planted  cot- 
ton is  as  severely  attacked  by  wilt  as  that  put  in  at  the  usual  time. 
Furthermorc,  it  is  a  commonly  accepted  fact  that  late-planted  crops 
scldom  produce  as  large  a  yield  as  thosc  planted  early.  In  boll-weovil 
territory  cotton  must  be  planted  early  to  get  ahead  of  the  weevil. 
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FERTILIZERS  AND  FUNGICIDEN  INEFFECTIVE. 

Cotton  wilt  can  not  be  eontrolled  by  tho  use  of  fertilizers.  Neithor 
kainit,  acid  phosphatc,  salt,  linio,  potash,  nitrato  of  soda,  or  any  other 
fertilizer  used  alono  or  in  combination  has  given  any  roüof.  In  some 
casos  of  slight  infestation  the  use  of  stable  inanure  has  been  of  benefit, 
and  its  use  in  the  breeding  of  wilt-resistant  varietios  has  been  fonnd 
of  assistanee. 

Tho  use  of  soil  fungicidos  is  too  expensivo  to  be  worthy  of  eonsid- 
eration.  Moreovor,  large  quantities  of  numorous  fungicidos  have  been 
uscd  on  wilt-infoctod  land  without  reducing  the  ainount  of  disease. 


Fig.  8.— A  field  of  Upland  cotton  in  South  Carolina  dratroyed  by  wilt. 
ROTATION  OF  CROPS  IMPORTANT. 

The  fact  that  the  wilt  fungns  can  live  for  a  long  time  as  a  saprophyte 
on  the  decayingorganic  mattor  in  the  soil  renders  it  well-nigh  ini]>ossible 
to  starvc  out  the  disenso  by  orop  rotation.  Short  rotations  are  of  little 
Wnefit.  While  rotations  of  seven  to  ten  years  have  reduced  the  wilt 
somewliat,  no  cuso  is  known  wlicre  it  lias  hven  wliolly  cradicated.  On 
the  othor  hand,  root-knot  can  be  controllod  }>y  rotation.  Because  of 
the  alniost  universal  oecurreiice  of  root-knot  with  wilt  and  because  of 
the  fact  that  nematodes  increase  the  severity  of  wilt,  rotation  of  crops, 
combined  with  the  use  of  reslstant  varieties,  becomes  of  vital  impor- 
tance  in  the  control  of  wilt. 

WILT  CONTROLLED  BY  OROWING  RESISTANT  VARIETIES. 


Wilt  when  oceurring  alone  can  be  successf ully  controllod  by  the  use 
of  wilt-resistant  varieties  of  cotton  (figs.  8  and  9).  When  root-knot 
oceurs  with  wilt,  crop  rotation  must  be  combined  with  the  planting 
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of  resistan!  varíe ties.  Thousands  of  acres  of  these  varieties  have  been 
profitably  grown  on  wilt-infected  lancl  every  season  for  the  past  six 
or  eight  years.  Their  use  on  diseased  land  has  long  since  passed  the 
experimental  stage  and  each  season  sees  the  extensión  of  their  planting 
to  new  territory. 

IMPORTANT  FACTS  ABOUT  ROOT-KNOT. 
ROOT-KNOT  CAUSKI)  BY  EKLWORMS. 

Root-knot  of  eotton  and  other  crops  is  eaused  by  minute  eelworms, 
or  nematodes,  which  bore  into  the  roots  and  live  there.  The  irrita- 
tion  of  their  presence  results  in  the  formation  of  irregular  swellings, 
or  galls,  varying  in  size  from  tiny  enlargements  on  the  sinall  roots  to 
knots  an  inch  or  more  in  diameter  on  the  large  ones.    The  male 


Fig.  0. — DiUon  wilt-resistant  cotton  grown  two  yoirs  l.itcr  <>n  tho  h.v\\y  infoctO'l  fioM  showii  fininure  8. 


wornis  are  too  small  to  be  seen  with  the  naked  eye  (fig.  10),  but  tlie 
females  (fig.  11)  when  full  of  eggs  assume  a  splierieal  shape  and  may 
often  be  distinguished  in  freshly  broken  roots  as  glistening  pearly 
bodies  half  the  size  of  a  small  pinhead.  Each  female  lays  several 
hundred  eggs,  and  thus  the  worms  are  propagated. 

HOW  ROOT-KNOT  IS  SPREAO. 

Root-knot  may  be  carried  from  one  field  to  another  by  any  agency 
which  will  transfer  some  of  the  nematodes  or  their  eggs,  in  exactly 
the  same  manner  that  wflt  is  disseminated.  Drainage  water  is  per- 
haps  one  of  the  most  important  means  of  spreading  root-knot.  Tn 
addition,  a  common  agency  for  the  introduction  of  the  nematode  into 
new  territory  is  nursery  stock.    Seedhng  pecans,  peaches,  figs,  mnl- 
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berries,  or  pomegranates,  and  young  asparagus,  cabbagc,  cggplant, 
strawberry,  tobáceo,  and  tomato  plants  purchased  from  infested 
sections  may  carry  the  worms  in  their  roots  or  in  the  soil  adhering  to 
them.  Several  cases  have  come  to  the  notice  of 
the  wnter  whléh  have  been  unquestionably  tracod 
to  nursery-stock  importations.  In  the  West,  wherc 
the  nematode  oceurs  quite  commonly  on  the  potato, 
the  worms  are  carried  in  the  tubers. 


SANDY  SOILS  MOST  SI  UJECT  TO  ROOT-KNOT. 

Root-knot  is  essontiallv  a  discase  of  light  soils. 
Although  the  disoase  may  oceur  on  heavier  soils  than 
wilt,  yet  it  is  not  as  a  rule  serious  on  soils  contain- 
ing  a  largo  proportion  of  clay.  In  general,  the  lighter 
the  soil  the  more  severo  the  root-knot  injury.  The 
places  of  greatest  damage  aro  usually  light  sandy  spots 
or  ridges  in  infected  íields.  In  gardens  which  have 
been  highly  fertilized  with  stable  manure  root-knot 
is  often  very  se  veré. 

ROOT-KNOT  ATTACKS  MANY  FARM 
CHOPS. 

Unlike  wilt,  root-knot  attacks 
a  very  largo  number  of  plants, 
many  of  which  are  important 
farm  crops.  Those  subject  to 
root-knot  injury  may  be  di- 
vided  into  two  groups,  accord- 
ing  to  their  degree  of  suscep- 
tibility.  The  crops  most  se- 
verely  attacked  by  root-knot 
aro  as  follows: 


Fio.  lO.-The  adult 
molo  of  Heterodera 
radicicola,  or  nem- 
atode pallworm: 
/,  Worm  In  pro- 
file  view;  //, 
heod  of  the  same, 
more  highly  mag- 
nified;///,middle 
región  oí  the  worm, 
showing  b  1  i  n  d 
ends  of  the  sexual 
organs;  IV,  pos- 
terior extremity. 
(After  N.A.Cobb.) 


Fio.  11.— Female  of  the  nema- 
tode gallworm  ( Ilttrrndcra 
radicknla),  ma^nifled  8.*»  di- 
nmoters:  a,  Mouth;  b,  spher- 
ioal  sucklnR  bulb;  e,  c,  ova- 
ries,  as  seen  throuph  the 
l>iidy  wall;  d,  ¡\nus;  i ,  : nuil! 
wh  i  te  spots  sho  wing  approx- 
imntely  the  natural  si/e  of 
these  worms.  They  are 
usually  white.  It  is  gener- 
ally  not  difflcult  tó  Lsolate 
them  in  water  by  breaking 
open  the  galls  containinR 
them.  (After  N.  A.  Cobb.) 

The  manner  in  which  the  roots  of  the  cantaloupo  and  Black  cowpoa 
aro  covered  with  swcllmgs,  or  galls,  by  the  disease  is  shown  in  figures 
12  and  13. 
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Fig. 

Beet. 

l/OttllCO. 

Cantaloii])*'. 

Okra. 

Carrot. 

Pcach. 

Celery. 

Pecan. 

Clover,  btir. 

Pomegranate 

Clover,  crimson. 

Potato. 

Cowpoa  (all  varieties  ex- 

Salsify. 

cept  Iron  and  Brabham 

Squash. 

and  other  Iron  hybrids\ 

Tobacco. 

Cucumber. 

Tomato. 

Eppplant. 

Watermelon. 
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Plants  lcss  severely  injured  by  root-knot  are  the  following: 

Alfalfa.  Collard.  Radish. 

Asparagus.  Cotton.  Spinach. 

Bean,  Lima.  Mulberry.  Strawberry. 

Onion. 
Pea,  parden. 

Pol. lio,  <\\  irl  . 


Bean,  snap. 
Cabbage. 
Clover,  sweet. 


Sugar  cañe. 
Vetch,  common. 
Vetch,  hairy. 


A  few  cominon  wecds  aro  subjcct  to  nematode  injury  and  should 
therefore  be  eradicated  where  the  attempt  is  being  madc  to  reduce 

root-knot  in  fields.  The 
raost  severely  injured  are 
the  balloon  vine,  the  may- 
pop  or  passion  flower, 
and  (he  papaya  or  melón 
pawpaw.  Weeds  less 
severely  affected  by 
root-knot  are  mayweed, 
purslane,  and  sweet 
fennel. 

SOME  FARM  CROPS  RESISTANT 
TO  ROOT-KNOT. 

Fortunately,  a  few 
farin  crops  are  largely  or 
entirely  immune  to  root- 
knot.  By  employing 
thesc  in  suitable  rota- 
tions,  nematodes  may  be 
starved  out  on  infested 
fields,  so  that  susceptible 
crops  can  he  grown  iintil 
the  worms  increase  sufficiently  to  cause  d  amago,  when  another  rota- 
tion  is  necessary. 

The  following  crops  are  largely  or  entirely  iininune  to  root-knot: 


Fio.  12.— Uoot-knot  on  cantaloupe. 


Barley. 

Bean,  velvet. 
Begjjanvecd .  Florida. 
Chufas. 
Corn. 

Cowpea,  Brabham. 
Cowpca.  Imn. 


C'o^qiea,  Iron  hyhrids. 
<  irass,  I  tcrmiuUi 
Grasa,  crab. 
Grasses  (nearly  all). 
Kafir. 

Millots  (nearly  all). 
Milu. 


Oats,  winter. 
Poatiut . 

Rye. 

Hoighum. 
Whcat. 


ROOT-KNOT  INCREASED  BY  MOST  VARIET1ES  OF  COWPEAS. 

Such  varieties  of  cowpeas  as  the  Whippoorwill,  Clav,  Black, 
Unknown,  Red  Kipper,  New  Era,  and  others  are  so  susceptible  to 
root-knot  that  not  only  are  they  scriously  injured,  but  the  growing 
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of  thcm  on  nematode-infested  fields  greatly  mercases  the  number  of 
wonns  in  the  soil,  and  consequently  the  damage  to  subsequent  cotton 
or  other  susceptible  crops.  It  is  a  common  complaint  of  farmers  in 
wilt  sections  that  the  wilt  is  noticeably  more  severe  after  a  crop  of 
cowpeas  of  a  variety  which  is  susceptible  to  root-knot.  This  is  due 
to  the  fact  that  the  nematodes  inake  ])oints  of  en  trance  for  the  wilt 
fungus,  which  then  kills  or  further  injures  the  plants.  There  are  a  few 
varieties  of  cowpeas  which  are  liighly  resistan t  to  nematodes,  includ- 
ing  the  Iron  and  the  Brabham  and  other  Iron  hybrids.  These  should 
be  the  only  cowpeas  planted  on  land  infested  with  root-knot. 

CONTROL  MEASURES. 

ROOT-KNOT  CONTROLLED  BY  CROP  ROTATION. 

The  rotation  and  diversificution  of  crops  are  of  fundamental  impor- 
tance  to  southern  agriculture  everywhere  and  become  absolutely 
necessarv  where  the 
root-knot  nematode 
is  present. 

It  has  been  re  pea  t- 
edly  demonstrated  by 
many  farmers  that 
root-knot  can  be  con- 
trolled  by  the  use  of 
proper  crop  rota- 
tions.  The  principies 
on  which  such  rota- 
tions  are  based  are 

(1)  the  use  of  crops 
immune  to  nematode 
attacks  un  til  the  nem- 
atodes are  sufficiently 
reduced  so  that  sus- 
ceptible crops  may  be 
profitably  grown  and  tm.  i3.-itoot-knoi  on  Ulack  c'owjmsi. 

(2)  the  eradication  of 

all  weeds  subject  to  root-knot.  The  use  of  crops  that  will  return  a 
profit  and  the  building  up  of  the  fertility  of  the  soil  are  also  important 
considerations.  Every  farmer  must  work  out  for  himself  the  par- 
ticular rotations  suited  to  his  farm  and  bis  type  of  farming. 

if  land  is  very  badlv  infested  with  nematodes  as  well  as  wilt,  a 
2-year  or  3-year  rotation  with  immune  crops  is  recommended  before 
susceptible  crops,  including  cotton,  are  grown,  and  they  should  not 
be  grown  for  more  than  one  or  two  years  thereafter  before  the  rota- 
tion with  immune  crops  should  be  repeated.    When  the  infestation  is 
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lcss  severo,  a  1-year  or  2-year  rotation  will  do  much  to  put  the  land 
in  condition  to  grow  the  crops  dcsired. 

In  planning  rotations  for  land  infcsted  with  root-knot,  susceptible 
crops,  such  as  tobáceo,  sweet  potatoes,  cotton,  cantaloupes,  okra,  and 
tomatoes,  should  never  follow  one  another.  The  damage  increases 
each  year  so  long  as  susceptible  crops  are  planted.  If  the  first  crop 
should  escape  serious  injury,  the  nematodes  will  increase  in  the  soü 
to  such  an  extent  that  the  second  crop  will  be  almost  sure  to  show  a 
decided  loss.  Immune  crops  should  always  be  alternated  with  sus- 
ceptible ones  and  the  nematode  injury  thereby  reduced  to  a  minimum. 

With  regard  to  winter  legumes,  such  as  crimson  clover,  bur  clover, 
Japan  clover,  and  the  vetches,  the  uso  of  which  is  rapidly  increasing 
throughout  the  South,  sufficient  observations  have  not  yet  been  made 
to  warrant  any  general  statement.  These  plants  are  listed  as  mod- 
erately  to  severely  attacked  by  root-knot,  but  the  nematodes  are  not 
very  active  during  the  period  botween  October  15  and  April  15,  when 
these  crops  are  usually  grown,  and  they  may  therefore  escape  serious 
injury. 

BEST  KOTATIONS  TO  USE. 

While  no  recommendations  can  be  given  that  will  apply  to  all  situa- 
tions  and  soil  types,  a  typical  rotation  that  can  be  niodified  to  fit  any 
condition  is  suggested.  For  land  infested  with  both  wilt  and  root- 
knot  the  following  treatment  has  been  successfully  used  by  many 
farniers:  Beginning  in  the  fall,  sow  winter  oats  if  they  can  be  gotten 
in  early  enough  to  mako  a  fairly  good  growth  before  it  is  necessary 
to  plow  the  land  for  the  next  crop.  Plow  the  oats  under  for  green 
manure  and  plant  corn  with  Iroú  or  Brabham  cowpeas  between  the 
rows,  putting  in  the  corn  at  the  usual  time,  about  March  15  to  20  for 
middle  Georgia  and  South  Carolina.  In  the  fall  sow  a  winter  grain; 
this  can  be  cut  for  hay  or  allowed  to  ripen.  Cowpeas,  either  the  Iron 
or  Brabham  varicty,  may  then  be  broadeasted  or,  better,  planted 
in  2T-foot  drills,  where  they  can  be  eultivated  once  or  twice.  The 
cowpeas  may  be  saved  for  seed  or  cut  for  hay  and  followed  by  another 
crop  of  winter  grain.  This  should  be  plowed  under  in  the  spring  in 
time  to  plant  a  wilt-resistant  varicty  of  cotton  the  third  year.  Wheat, 
rye,  or  barley  may  be  substituted  for  oats  as  a  winter-grain  crop,  and 
velvet  beans  for  the  Iron  or  Brabham  cowpeas  in  the  more  southern 
distriets.  Any  of  the  other  immune  crops  included  in  the  list  on 
page  10  may  be  used  in  the  rotation. 

Considerable  reduction  in  the  nematode  injury  will  follow  the  use 
of  a  1-year  rotation  composed  of  two  winter-grain  crops  with  a  crop 
of  velvet  beans  or  resistant  cowpeas  grown  the  intervening  summer. 
In  one  case  in  Georgia,  the  growing  of  a  singlo  crop  of  Iron  cowpeas 
on  wilt  and  nematode  infestad  land,  where  7o  per  cent  of  the  previous 
cotton  crop  was  killed,  resulted  in  a  reduction  of  the  loss  in  the 
cotton  crop  the  succeeding  year  to  less  than  10  per  cent,  as  against 
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a  loss  of  90  per  cent  on  adjoining  land  planted  the  previous  year  in 
cotton  instead  of  Iron  cowpeas.  When  the  injury  is  as  severe  as 
this,  howover,  it  is  usually  more  profitable  to  practice  a  2-year  or 
3-year  rotation. 

WILT-RESISTANT  VARIETIES  DEVELOPED  BY  BREEDING. 

The  commercial  varieties  of  cotton  difFer  considerably  in  their 
susceptibility  to  wilt,  but  none  of  them  are  sufficicntly  resistant  to 
be  grown  profitably  on  wilt-infected  land.  As  the  rcsult  of  many 
tests  it  has  been  fonnd  that.  the  large-bolled  cottons,  sueh  as  the 
Russell,  Cleveland,  Truitt,  and  Rogers,  are  in  general  more  snbject  to 
wilt  than  other  groups.  Some  of  the  smaller  bollcd  varieties  have 
shown  considerable  resistance  and  have  been  used  as  a  basis  for  the 
breeding  of  resistant  strains. 

The  experiments  of  the  Bureau  of  Plant  Industry,  which  have  now 
been  carried  on  for  15  consecutivo  years,  have  shown  that  the  only 
practicable  solution  of  the  wilt  problem  is  through  the  uso  of  wilt- 
resistant  strains  developed  by  special  breeding.  Such  cottons  have 
been  produced  and  grown  successfully  for  the  past  eight  or  more 
years  on  thousands  of  acres  of  wilt-infected  land  in  a  large  number  of 
localities,  until  no  doubt  remains  as  to  the  possibility  and  practi- 
cability  of  controlling  tho  diseaso  in  this  way.  During  this  pcriod 
these  varieties  have  been  further  improved  by  selection  for  greater 
resistance,  larger  yield,  longer  lint,  higher  pcrcentagc  of  lint,  and  other 
desirablo  quaüties. 

The  development  of  wilWesistant  strains  requires  breeding  for 
several  years  by  tho  careful  methods  described  later  in  this  bulletin. 
Mass  selections  from  apparently  resistant  strains  of  existing  commer- 
cial varieties  will  not  suffice.  The  selection  of  apparently  resistant 
plants  from  the  varieties  usually  grown  may  occasionally  load  to  the 
development  of  a  resistant  variety,  but  will  generally  result  in  dis- 
appointment.  Only  by  the  selection  of  resistant  plants  from  an 
inherently  resistant  strain,  by  the  subsequent  testing  of  these  on 
wilt-infected  land,  and  by  the  continuation  of  individual  selections 
and  progeny-row  tests  can  a  resistant  variety  be  developed. 

DILLON. 

The  first  wilt-resistant  Upland  cotton  produced  was  the  Dillon,  a 
limbless  cluster  variety  derived  from  the  oíd  Jackson  Limbless.  It 
is  very  productive  on  land  to  which  it  is  adapted.  Crops  of  a  bale 
or  more  per  acre  have  been  grown  whero  other  varieties  were  a 
failure.  The  yield  of  lint  is  37  to  38  per  cent.  This  cotton  has  been 
grown  quite  widely  since  its  introduction  in  1904  and  is  still  the  most 
resistant  to  wilt  and  root^knot  of  any  of  tho  varieties  thus  far  devel- 
oped. The  fact  that  it  is  a  cluster  cotton  and  rather  Iiard  to  pick 
has  prevented  its  adoption  by  many  farmers. 
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MUE. 

The  second  wilt-rcsistant  variety  dcveloped  by  tlic  Department  of 
Agri culture  was  the  Dixie.  Tliis  lias  the  branrhed  pyramidal  habit 
of  growth  eharaeteristie  of  the  Peterkin  group  of  varieties  and  on 
tliis  as  woll  as  other  ac<*<>unts  luis  gained  much  wider  popularity 
(lian  ti  10  Dillon.  The  Dixie  (fig.  14)  luid  its  origin  in  a  selection 
(liado  at  Troy,  Ala.,  of  a  plant  presumably  the  result  of  an  aceidental 
cross  between  two  of  the  numerous  Upland  varieties  planted  there 

in  1902.  It  has  been 
carefully  bred  by  the 
plant-tu-row  method 
until  well  fixcd  and 
has  been  considerably 
improved  in  earliness, 
sizo  of  boíl,  and  per- 
centaje o f  lint. 

The  Dixie  variety  is 
now  being  grown  very 
extensively  through- 
out  the  wilt  distriets 
of  Alabama,  Georgia, 
and  South  Carolina 
and  is  very  largely 
displacing  the  Dillon. 

A  technical  descrip- 
tion  of  the  Dixie  vari- 
ety follows: 

Plant  viporoufl.  wilt  re- 
nistant.  of  médium  height, 
pyramidal.  ncarly  of  the 
IN  tcrkin  type.  utuially  with 
two  or  more  larjje  haaal 
Fio.  H.—Typical  pluni  oí  Dixie  wilt-reslstant  cotton.  hraneheK.  and  with  long, 

slondor.  rdi^htly  drooping 

fruitin^  limhn;  lea  ves  of  médium  nizc;  hulla  of  médium  si/e.  al>out  75  being 
required  for  a  pound  of  soed  <  ottou.  ea*y  to  piek;  seed  small.  weight  of  100  seeds  10 
tframs.  variable  in  «olor,  hut  typically  covered  with  short  preeniah  brown  fuzz;  lint 
aliout  seven-ei^hths  of  an  indi,  percentaje  of  lint  to  seed  34  to  35. 

MODELLA. 

A  third  promising  wilt-resistant  variety,  the  Modella,  also  of  the 
Peterkin  type,  has  been  bred  by  Mr.  A.  C.  Lewis,  of  the  Georgia  State 
Board  of  Entomology,  and  is  being  introducod  in  Georgia. 

HYBUD  KKSISTANT  STRAINS. 

Whcn  the  boíl  weevils  began  their  eastward  advanee  toward  the 
badly  wilt-infeeted  eotton  arens  of  Alabama  and  Georgia,  a  new 
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problem  was  presented,  the  production  of  a  variety  of  cotton  that 
would  bo  resistant  to  wilt  and  suffioicntly  early  to  be  grown  in  tlio 
prcscnce  of  the  weevil.  It  was  also  desired  to  produce  a  cotton  hav- 
ing  largor  bolls,  longer  lint,  and  a  bigher  percentage  of  lint  tban 
eitber  tbe  Dixie  or  tbe  Dillon  variety.  Tbe  indieations  are  tbat  botb 
of  thcse  varieties,  though  médium  early,  are  too  late  to  be  suceessfully 
grown  where  tbe  boíl  weevil  is  present.  Acoordingly,  in  1908,  1909, 
and  1911  a  largo  number  of  bybrids  were  made  between  the  Dillon 
and  Dixie  as  wilt-rcsistant  paren ts  and  several  of  the  bettor  large- 
bolled  early  varieties,  sonio  of  which  were  being  suecessfully  grown 
in  áreas  infested  with  the  boíl  weevil,  namely,  the  Triumph,  Oook, 
Pride  of  Georgia,  Columbia,  Coker,  Webber,  Foster,  and  Trook. 

The  íirst  of  the  bybrids  have  now  been  grown  four  years  on  wilt- 
infected  land.  Several  promising  types  have  been  solee ted,  which 
aro  very  highly  resistant  to  wilt,  uniform,  earlier  tban  tbe  Dillon, 
and  possess  to  a  greater  or  less  degree  the  other  characters  desired 
of  larger  bolls,  longer  lint,  and  higher  percentage  of  lint.  Thero 
remains  now  the  important  work  of  testing  tbese  bybrids  on  wilt- 
infeeted  land  in  the  prcscnce  of  the  boíl  weevil,  to  determine  which 
ones  are  best  adapted  to  withstand  the  attacks  of  th(^se  two  most 
serious  enemii^s  of  the  cottou  industry.  As  soon  ns  the  tests  are  com- 
peted, the  best  strains  will  be  propagated  as  rapidly  as  possible  and 
their  seed  distribu  ted. 

OTHER  RESISTANT  VARIETIES. 

Among  the  several  so-called  resistant  varieties  tlmt  have  been  devel- 
oped  by  individual  farmers,  two  are  worthy  of  mention.  The  variety 
known  as  "Sam  Wood"  was  developed  by  Judge  Samuel  Wood,  of 
Abbeville,  Ala.,  and  has  been  grown  to  a  considerable  extent  in  Henry 
and  adjoining  counties  of  southeastern  Alabama.  The  variety  is  tall, 
approaching  the  semicluster  type,  quite  wilt  resistant,  productivo,  and 
gives  38  to  40  per  cent  of  lint.  Its  principal  f  aults  are  small  bolls  and 
short  lint,  great  lack  of  uniformity,  and  late  maturing  habit.  It  is 
probably  too  late  for  successful  culture  in  the  presence  of  the  boíl 
weevil. 

Anotber  variety  has  been  developed  in  tbe  same  section  by  Mr.  W.  F. 
Covington,  of  Headland,  Ala.,  and  is  known  commercially  as  the 
Covington  Toólo  Wilt-Resistant  cotton.  This  is  a  selection  from  tho 
Improved  Toóle.  It  possesses  tbe  earliness  and  productiveness  of  the 
Toóle,  together  with  its  high  percentage  of  lint,  is  very  uniform,  and 
fairly  resistant  to  wilt.  For  those  who  do  not  object  to  small  bolls, 
short  lint,  and  lack  of  storm  resistance,  this  variety  will  prove  superior 
to  other  commercial  varieties  for  wilt-infected  land,  especially  in 
southeastern  Alabama,  to  which  section  it  seems  best  adapted. 
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RESISTANCE  TO  WILT  MAINTAINED  BY  CAREFUL  BREFDING. 

Several  years'  expcrionco  with  wilt-resistant  varietios  has  demon- 
strated  the  fact  that  resistance  to  wilt  can  bo  maintained  only  by  care- 
ful  attention  to  breeding.  Special  care  is  needed  to  prevent  the  dete- 
rioraron of  resistant  varieties  through  crossing  with  nonresistant 
cotton  in  near-by  fields,  through  the  lack  of  selection,  and  through 
the  mixing  of  seed  at  the  public  gins.  A  caref ul  man  can  maintain  the 
resistance  of  liis  cotton  indefinitely,  but  when  neglected  it  loses  this  < 
quaHty  in  three  or  four  years  and  must  be  replaced  by  fresh  seed. 
Consequently,  there  is  likely  to  be  a  permanent  annual  demand  for 
several  thousand  bushels  of  carefully  bred  wilt-resistant  seed  in  ncarly 
every  infected  county.  It  is  important  that  this  should  be  grown  in 
the  borne  county,  as  locally  grown  s«ed  gives  better  results  than  seed 
brought  from  a  distanco.  Because  <*f  these  faets  an  excellent  oppor- 
tunity  exists  for  progressive  men  in  every  wilt-infected  county  to 
engage  with  proflt  in  the  growing  of  ¿eed  of  wilt-resistant  varieties  of 
cotton.  Tho  method  found  most  successful  requires  caro,  aecuracy, 
and  instruction  at  the  start. 

PRINCIPLES  OF  BREEDING. 

The  caref  ul  farmer  has  herotofore  attempted  to  maintain  the  quality 
of  his  cotton  by  planting  his  seed  patch  at  a  distance  from  other  cotton 
to  avoid  crossing,  by  pulling  out  undesirable  planta,  by  mass  selection 
of  the  best  plants  in  the  field,  and  by  care  to  avoid  the  mixing  of  the 
seed  with  that  of  other  cotton  at  the  gin.  These  are  all  important, 
but  one  additional  step  is  necessary  for  the  best  results  in  breeding  for 
wilt  resistance,  viz,  the  adoption  of  the  plant-to-row  method  of  select- 
ing  and  testing  plants.  The  increased  valué  of  the  plant-to-row 
method  of  breeding,  which  is  necessary  to  maintain  wilt  resistance,  is 
based  on  the  principie  that  individual  plants  differ  not  only  in  their 
visible  characters  but,  what  is  more  important,  in  their  inherent  power 
to  transmit  these  characters  to  their  progony.  Two  plants  growing 
side  by  side  may  bo  idontical  so  far  as  the  eye  can  see,  both  in  external 
characters  and  apparent  resistance  to  wilt.  The  resistance  of  one 
plant  may  be  due  to  an  inherent  quality,  which  will  be  passed  on 
through  the  seed  to  the  offspring,  while  the  apparent  resistance  of 
the  other  may  be  caused  by  lack  of  wilt  infection.  By  planting  the 
seed  of  these  two  plants  in  progeny  rows  on  wilt-infectod  land  it  is 
possible  to  pick  out  and  save  the  resistant  row  and  discard  the  other. 
(Fig.  15.)  If  such  plants  are  picked  together,  both  tho  good  and  bad 
qualities  are  perpetuated  and  progresa  is  greatly  hindered.  The  same 
principies  apply  to  other  characters.  They  are  extremely  important 
for  general  cotton  breeding,  but  in  breeding  for  wilt  resistance  they 
are  absolutely  essential. 
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BREEDING  METHODS. 

Por  tho  assistance  and  guidanoo  of  farmors  who  dosiro  to  tako  u]) 
tho  growing  of  wilt-rosistant  cotton  soed,  oithor  for  thcir  own  uso  or 
for  salo,  tho  mothods  workod  out  by  tho  Bu  ron  u  of  Plant  Industri- 
as tho  rosult  of  15  yonrs'  oxporionco  wül  ho  described. 

Briefly,  tho  plant-to-row  method  of  brooding  is  ns  follows:  Soloct 
tho  most  rosistant  planta  to  be  found,  pick  and  gin  thom  sopnrntoly, 
plant  a  row  from  each  on  wüt-infocted  laúd,  disenrd  tho  nonrosistant 
nnd  inferior  rows,  and  continuo  to  soloct  nnd  hrood  from  tho  host 
rows  nnd  plnnts  only.  Tho  broodor  must  formúlate  a  typo  of  plant 
toward  whieh  to  soloct  and  koop  this  alwnys  in  mind. 


Fir,.  l'i.— l'roReny  rows  in  a  brtvdintf  plat  of  Dillon  potton,  cac  li  row  from  a  sinuli»  plant.    Tho  pontor 
mw  |>ru\  <-l  iwniri>si.s!:mt .    Tin»  i>urvn1  pl:uil  wns  lit-illliy  ,  t  luis  show  hit;  lh<«  imvssit  y  of  pn«ony-row 

li-sts  in  tho  selppf  ion  of  resistan!  strains. 

SELEOT  WILT-INFECTED  LAND. 

All  breeding  work  for  rosistanoo  to  wilt  niust  ho  dono  on  wilt- 
infocted  land,  so  that  nonrosistant  plants  will  ho  oliminatod  as  rapidly 
as  they  ap]>oar  and  only  rosistant  oncs  propagntod.  Land  uniformly 
infectod  with  wilt  should  ho  seloctod,  as  froo  as  possible  from  root- 
knot,  separatod  from  othor  cotton  to  avoid  cross-polhnation,  and  near 
onough  to  tho  house  to  ho  convenient  for  soloction  work  at  odd  timos. 
Tho  plat  may  ho  locatod  in  a  cornfiold  or  in  a  íiold  of  tho  samo  varioty 
of  cotton.    ít  should  ho  rectangular  in  shapo,  with  all  tho  rows  tho 
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same  length,  and  prepara!  and  fertilized  as  for  other  cotton.  The 
rows  should  be  laid  oíT  4  to  4$  feet  apart  and  tho  hills  2  to  2\  feet, 
to  allow  rooin  for  tho  normal  development  of  planta. 

PLANT  SELECTIONS  IN  PROGENY  ROWS. 

Plant  100  hills  of  each  solee tion,  four  or  íive  seeds  to  the  hill,  and 
save  the  remaindor  for  roplanting.  Checkrow  to  get  the  hills  evenly 
spaeed,  or  streteh  bosido  tho  row  a  cord  with  the  distances  indicated. 
Make  a  shallow  trench  with  a  small  bull-tongue  or  make  a  depression 
with  tho  hool.  Drop  tho  soed  in  this  and  cover  it  lightly  with  the 
foot.  Drive  a  stout  stake  at  the  end  of  each  row  and  write  the 
selection  numbor  on  it  with  a  hard  load  pencil.  Make  a  diagram  of 
the  plat,  recording  the  number  and  location  of  each  rowT,  as  stakes 
aro  sometimos  brokon  in  cultiva tinn. 

THIN  TO  ONE  PLANT  TO  THE  HILL  AND  PULL  OUT  D1SEASED  PLANTS. 

After  roplanting  and  whon  tho  cotton  is  all  up,  thin  to  one  plant 
to  tho  hill  and  record  tho  number  of  planta  left  in  each  row.  Under 
no  circumstances  replant  with  any  othor  cotton.  Go  over  the  plat 
occasionally  and  pulí  out  all  diseased  planta.  In  September,  just 
before  seleetions  are  to  be  made,  count  tho  healthy  ])lants  in  each 
row.  These  eounts  comparod  with  the  stand  eounts  will  givo  the 
pereentage  of  wilt  resistanee. 

SELECT  THE  BEST  ROWS  AND  PLANTS. 

Discard  rows  showing  niuch  wilt.  Carefully  compare  the  most 
resistant  rows  with  regard  to  earliness,  produetiveness,  uniformity, 
type,  size  of  bolls,  and  length  and  quantity  of  lint,  and  save  four  to 
eight  of  tho  best  rows.  In  the  selection  of  rows  as  well  as  plants, 
wilt  resistanee  is  the  íirst  and  most  important  consideration.  Con- 
tmuous  selection  toward  a  certain  ideal  type  is  also  essential.  Pick 
separatcly  soveral  of  the  best  plants  from  each  selected  row,  giving 
each  its  proper  row  number  with  the  plant  numbor  added,  thus, 
18-1,  18-2,  18-3,  and  so  on.  Use  tags  for  labeling  plants  and  sacks. 
Selected  plants  should  be  freo  from  anthraonose  and  other  diseases. 

MAKE  CAREFI  L  NOTES. 

Notebooks  must  be  provitled  to  record  tho  data  regarding  the  rows 
and  plants.  Make  notes  on  t he  selected  rows  covering  the  points 
considered  in  tho  selection.  Take  notes  on  each  selected  plant  cover- 
ing the  following  points:  Earliness,  sliape,  height,  and  productive- 
ness  of  plant,  length  of  joints,  sliape  and  size  of  bolls,  size  and  color 
of  seed,  and  length,  strength,  and  percentage  of  lint.  A  special 
4  by  6  inch  note  blank  with  spaces  provided  for  these  notes  in  detail 
has  been  devised  and  usod  by  the  Department  of  Agriculture  in  all 
of  this  breeding  work.    By  the  use  of  these  blanks  the  time  roquired 
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to  make  the  neeessary  notes  has  becn  greatly  reduced.  Neatness  and 
legibility  are  importan t,  and  to  this  end  a  pen  or  hard  lead  pencil 
should  be  used,  as  notes  taken  with  a  soft  pencil  soon  become  rubbed 
and  blurred.  Notes  should  be  entered  directly  in  the  notebook  and 
not  copied  from  memoranda. 

GIN  THE  SEPARATELY  SELECTED  ROWS  AND  PLANTS. 

The  ginning  of  the  individual  selections  and  progeny  rows  should 
be  left  until  winter,  when  the  rush  of  fall  work  is  over.  A  small  hand 
gin  is  most  convenient  for  ginning  individual  plants.  Three  types 
of  hand  gins  are  on  tlie  market:  (1)  A  small  saw  gin,  very  similar  in 
appearance  to  the  ordinary  comnuTcial  saw  gin,  but  having  only  10 
saws  and  furnished  with  a  handle  by  means  of  which  it  is  operated; 
(2)  a  small-sized  roller  gin  of  the  type  generally  used  to  gin  Sea 
Island  cotton  and  also  operated  by  a  handle;  and  (3)  a  gin  somewhat 
similar  to  the  roller  gin,  but  having  a  series  of  fingers  instcad  of 
beaters  to  break  the  lint  from  the  seed.  The  price  of  these  gins 
ranges  from  $50  to  $75.  It  is  often  possible  for  severa!  fariners  to 
club  together  to  boar  the  expense  of  such  an  outfit.  A  single  largo 
saw  gin  can  be  used  for  row  plats.  In  ginning  difieren t  individual 
plants  or  progeny  rows,  great  caro  should  be  taken  to  see  that  the 
gin  is  thoroughly  cleaned  out  after  each  opera tion,  so  that  not  a  single 
seed  will  be  left  to  mix  with  the  succeeding  lots. 

DETERMINE  THE  LENGTH  AND  PERCENTAGE  OF  LINT  OF  EACH  PLANT  AND  ROW. 

Weigh  the  seed  cotton  from  each  plant  or  row;  gin  and  weigh  the 
seed.  Compute  the  percentage  of  lint  by  dividing  the  weigh t  of 
lint  by  the  weigh t  of  seed  cotton.  In  the  final  selection  of  plants  to 
be  grown,  give  preference  to  those  with  high  lint  percentage.  De- 
termine the  length  by  combing  out  the  lint  on  a  few  seeds  and  measur- 
ing  with  a  rule.  Discard  selections  having  lint  less  than  thrce-fourths 
to  seven-eighths  of  an  inch  long. 

PLANT  THE  BEST  SELECTIONS  AND  ROWS. 

When  all  the  plants  have  been  compared,  pick  out  25  to  50  of  the 
selections  made  which  have  the  longest  and  best  ])ercentage  of  lint 
and  which  conform  most  nearly  in  other  characters  to  the  type 
adopted.  Plant  these  the  next  season  in  progeny  rows,  as  already 
described.  Save  the  best  progeny  rows  and  selections  from  them, 
as  before. 

Plant  in  increase  plats  the  seed  of  the  two  or  three  best  rowrs 
saved,  dropping  them  by  hand  to  make  them  go  as  far  as  possible. 
Save  a  few  seeds  for  roplanting  and  under  no  circumstances  use  any 
other  cotton  seed  for  this  purpose.  The  increase  plats  may  well  be 
planted  immediately  surrounding  the  progeny  block.  Thin  to  one 
plant  in  a  place.  Go  over  the  plats  several  times  row  by  row  and 
pulí  out  all  wilted  and  off-type  plants,  to  prevent  their  crossing  with 
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good  plants.  If  very  much  wilt  do  velops  in  any  plat,  discard  it. 
Pick  the  increase  plats  by  themselves,  carefully  sack  and  lahel  the 
cotton,  and  put  it  away  until  the  rush  of  the  ginning  season  is  past. 

CIN  WITH  GREAT  CARE. 

To  avoid  cvcry  possibility  of  mixing  with  other  seed,  use  a  single 
gin,  romo  ve  evory  seed  from  the  roll,  and  do  not  pass  the  cotton 
through  the  usual  suction  chute,  but  feed  by  hand  and  catch  the 
seed  o»  a  burlap  shcet  on  the  floor.  Weigh  the  seed  cotton  and  the 
seed  from  each  plat  and  determine  the  lint  percentage.  Store  the 
seed  where  tliere  will  be  no  danger  of  its  being  mixed  with  other  seed. 

PLANT  THE  SEED  FIELD  FROM  THE  BEST  INCREASE  PLAT. 

Tse  the  seed  from  the  incrcase  plat  showing  the  groa  test  wilt 
resistance,  highost  productiveness  and  percentage  of  lint,  and  other 
characters  conforming  most  nearly  to  the  adopted  type  for  planting 
a  seed  field.    Give  this  field  the  same  care  as  the  increase  plats. 

Beginning  with  the  third  year  and  eacli  year  thereafter,  thefarmer 
will  have  25  to  50  progenv  rows  immediately  surrounded  by  two  to 
four  increase  plats  and  a  largo  seed  field  from  which  seed  can  be 
sold  or  used  for  planting  largor  áreas. 

Careful  personal  supervisión  of  the  details  of  this  work  is  esseutial 
for  the  maintenance  of  the  best  grade  of  seed. 

THE  DEPARTMENT  OF  AGRICULTÜRE  AND  THE  EXPERIMENT  STATIONS 

COOPERATE  WITH  FARMERS. 

The  domand  for  wilt-resistant  cotton  seed  becaine  so  great  in  1910 
that  arrangements  were  made  with  a  dozen  farmers  in  South  Carolina 
and  Georgia  to  grow  seed  for  sale  under  the  supervisión  of  the  Depart- 
ment of  Agriculture.  This  was  a  distinct  success,  but  the  demand 
for  seed  was  greater  tlian  the  supply.  In  1911  the  work  was  still 
further  enlarged  by  a  cooperativo  arrangement  between  the  Bureau 
of  Plant  Industry  and  the  experiment  station  in  South  Carolina  and 
the  State  Board  of  Entomology  in  Georgia. 

PUCHOSE  OF  THE  WüKK. 

The  purpose  (»f  this  cooperativo  work  is  twofold:  (1)  To  provide 
a  deíinite  and  active  means  of  carrying  directly  to  the  farmer  facts 
regarding  the  na  turo  of  the  wilt  and  root-knot  of  cotton  and  other 
crops  and  the  best  mothods  of  controlling  them  and  (2)  to  secure 
the  assistance  of  progressive  farmers  in  all  wilt  infected  sections  in 
the  production  of  un  adequato  supply  of  resistant  cotton  and  cowpea 
seed  to  ineet  the  local  demand,  to  maintain  its  quality,  and  to 
produce  still  better  strains. 

HOW  THE  WORK  IS  DONE. 

In  the  dissemination  of  information  about  wilt  and  root-knot 
every  available  agency  is  utilized.    A  field  pathologist,  represen ting 
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the  Department  of  Agriculture  and  the  State  agency,  visite  all  sections 
of  the  State  where  these  diseases  occur  and  gives  lectures  on  them 
at  farmers'  institutos,  at  county  and  State  fairs,  at  meetings  of  the 
agente  of  the  Farmers'  Cooperative  Demonstraron  Work,  and  at 
other  gatherings  of  farmers.  The  (iemonstration  agents  are  very 
important  means  of  getting  information  and  advico  to  the  farmer  at 
first  hand.  It  is  therefore  essential  that  they  have  a  full  and  accurate 
understanding  of  all  the  details,  so  that  correct  advice  may  be  given. 
From  time  to  time  the  local  newspapers  are  supplied  with  articles  on 
these  same  subjects.  Bulletins  are  also  published  by  the  Department 
of  Agricnlture  and  by  the  State  agricultural  experiment  stations. 

FARMERS  BECOME  COOPERATIVE  BREEDERS. 

Under  the  supervisión  of  the  field  pathologists  about  50  farmers  in 
the  States  of  Soutli  Carolina  and  Georgia  are  now  growing  wilt- 
resistant  cotton  seed  for  sale.  These  cooperative  breeders  agree  to 
secure  proper  seed,  to  follow  the  breeding  methods  outlined  by  the 
field  pathologist,  to  exercise  necessary  care  to  maintain  the  purity 
of  their  seed,  and  to  oíTer  it  for  sale  at  a  reasonable  príce,  not  to 
exceed  an  amount  previously  agreed  upon.  They  also  agree  not  to 
sell  seed  not  grown  by  them  unless  so  stated. 

The  field  pathologist,  as  a  represen tati ve  of  the  State  and  of  the 
Department  of  Agriculture,  provides  these  cooperative  breeders  with 
small  quantities  of  solee  t  plantingseed  in  the  beginning  or  refers  them 
to  other  breeders  from  whom  they  can  purchase  such  seed  at  a 
reasonable  price.  He  visite  the  breeders  severa!  times  during  the 
soason  to  advise  with  them  regardi ng  the  work  and  to  show  them  all 
the  details,  from  the  planting  through  the  roguing,  selection,  note 
taking,  and  ginning.  He  will  also  inspect  the  seed  fields  and  give  the 
breeders  seed  certificates. 

SEED  CERTIFICATES  GIVEN. 

In  the  early  stages  of  the  work  it  was  not  found  advisable  to  start 
the  system  of  seed  certification,  as  was  originally  planned,  but  such 
a  system  will  eventually  be  put  into  practico.  Two  grades  of  soed 
will  be  recognized — "registered  seed"  and  "improved  seed."  Ry 
"registered  seed"  is  meant  seed  grown  by  the  individual-selection 
and  progeny-row  methods  described  in  this  bulletin,  which  is  found 
on  inspection  to  be  resistant  and  of  the  highest  grade  and  purity. 
As  "improved  seed"  will  be  designated  all  other  seed  where  the 
standard  of  the  variety  in  wilt  resistance,  productiveness,  and  purity 
is  being  maintained,  but  where  the  plant-to-row  method  is  not  being 
followed  in  all  of  ite  details.  These  certificates  will  be  given  only 
after  thorough  inspection  of  the  growing  crop  by  the  field  pathologist 
and  after  an  official  test  of  the  seed  in  comparison  with  standard 
resistant  strains. 

WASHINGTON  :  «OVKBNMENT  ['UINTINC  OFFK'E  ;  1914 
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